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Telegraphy. 


A NOTE on another page penile atten- 
tion to the growth of feeling against 
government telegraphy. Not that the cheapened service 
would be of itself objectionable, but indirectly it would cost 
too much. For the whole people, a reduction in the tele- 
graph rates secured at the price of a great addition to the 
resources of political corruption would be a questionable 
benefit. 
The Eiffel Tower in ON the afternoon of May 9 the Eiffel 
a Storm. Tower in Paris was subjected to a 
remarkable bombardment from aerial electricity, being 
struck by lightning no less than six times in 11 min- 
utes. Three of the flashes are said to have reached 
the top of the conductor simultaneously, resulting in a 
remarkable display and considerable vibration on the 
part of the big ironframe. A rattling of the metai was 
heard, but no damage seems to have been done. 





A NEAT application of electricity to 
domestic uses is the miniature pump- 
ing plant that we illustrate this week. With the use of no 
more current than suftices for a couple of incandescent 
lamps, it will pump 100 gallons an hour or so, and keep 
the house tank full without a particle of attention. These 


A Motor Pomp. 


little electrical devices to lighten labor in the household | eventually be used for underground wires. 


| The American Institute 
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| proaching when electric mains will be as generally dis- 
tributed as gas mains now are. 





ELSEWHERE in our columns is the 

of Electrical Engineers. programme for the Boston meeting 
of the Institute. It will be held May 21 under the hos- 
pitable roof of the Massachusetts Institute of Technology. 
The list of papers to be read is of more than usual interest 
and will attract widespread attention. Year by year these 
friendly meetings of electrical engineers to discuss subjects 
intimately connected with their common profession grow 
to be of greater importance. Not a meeting passes but 
something is added to the sum of human knowledge, and 
the free discussion that follows the various papers seldom 
fails to develop valuable suggestions. 





IT seems to be quite the fashion just 

Brush. now to spring upon an unsuspecting 
public fundamental patents that have lurked in the 
Patent Office in one guise or another until long after the 
subject of their claims has been in general use. The latest 
thing of this ki isnd a patent just issued to George Forbes, 
the well known English electrician for the carbon brush 
now in general use on electric street railways. It covers 
the subject in the most sweeping manner, and the equiva- 
lent English patent was issued to him in January, 1885. It 
is, of course, impossible now to predict the effect cf this 
patent, but it certainly opens up as magnificent a field for 
interference suits as the most litigious inventor could 
desire. 


The Carbon 





Storage Batteries for THE question of weight is naturally 
Traction. one of the most important points of 
consideration in electric traction by means of accumu- 
lators, where the cells have to carry themselves as 
well as furnish power for passengers. Efforts are natu- 
rally constantly being made to reduce the weight, by 
increasing the output per pound weight of the battery. 
Some months ago Mr. Desmond Fitzgerald obtained a rate 
of discharge of one ampére per pound of battery, and he is 
now obtaining, under quite practical conditions, one and a 
half ampéres per poun1 of battery—not merely per pound 
of element. These figures may well be compared with 
those of M. Gadot, given in our columns last week. The 
second part of M. Gadot’s interesting article will appear in 
our next issue. 





A New Alternating WE give this week a cut and brief 
Motor. notice of an alternating motor from 
the other side of the Atlantic, which is an interesting, 
though somewhat complicated addition to the list of elec- 
trical machinery. It is designed by Mr. Rankin Kennedy, 
and possesses the rather remarkable feature of having two 
armatures. In fact, it is really a duplicate motor, with 
magnets laminated to check eddy currents. It must be re- 
membered, however, that an alternating current, even 
when utilized in the very ingenious way suggested by Mr. 
Kennedy, is by no means the equivalent of a continuous 
current for magnetizing purposes. Although a motor con- 
structed on these lines certainly possesses some valuable 
qualities, only thorough testing can show whether the un- 
fortunate effects of eddy currents and hysteresis are so far 
avoided as to secure a good commercial efficiency. 





Activity in Elec- A REFERENCE to our correspondence 
tric Lighting, this week shows that lighting and 
power stations are being multiplied with a rapidity that 
speaks well for the advance of the electrical industries, 
Although we receive, week by week, hundreds of notes and 
items regarding the progress of electricity in all parts of 
the country, it is still a matter of astonishinent to find how 
uniformly favorable is the character of our reports. Every- 
where is the same story told; from each correspondent 
come accounts of prosperity, of activity, of advance. In 
one town a plant is to be erected, in another the capacity 
doubled; a third is extending its facilities, the fourth im- 
proving its methods. Not once in a hundred times do we 
hear of those movements that are so common in other lines 
of business, of reduction, or cutting down, or suspension, 
or failure. No electrician who reads our correspondence 
and department columns can doubt that he is taking part 
in the most extraordinary development of this century. 


Rapid Transit again OWING mainly to political exigencies, 
Postponed, the legislature at Albany has ad- 
journed without making any provision for granting real 
rapid transit to suffering New York. There is said to be a 
possibility, however, that the Governor will call an extra 
session, and will recommend to it certain legislation look- 
ing to the solution of the problem. We hope that this step 
will be taken, and that Governor Hill will call to the atten- 
tion of the law makers the great advantages to be gained 
by the adoption of electricity as motive power. Before ad- 
journing the legislature administered a dose of the Brown- 
Sequard elixir to the old cable railway scheme; and the 
gentlemen interested in that enterprise announce their in- 
tentior of immediately constructing their Lexington avenue 
It may be that the conduit-to be built by them will 
They should 


line. 


are particularly commendable, and as electric light and | not forget the experience of the St. Paul-Minneapolis capi- 
power becomes more widely available, will doubtless in- | talists, who adopted electric traction after spending more 


crease in number and utility, The time is rapidly’ ap-| than quarter of a million dollars in cable apparatus, 
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Wanted—A Standard IT is a singular fact that of all things 
of Light. bought and sold, light alone should be 
without any definite basis for quantitative measurement. 
Our standards of weight, of time, of length, of work, of 
electrical energy, current and electromotive force are quite 
satisfactory. Even our standards of heat and temperature 
are good, but measurements of light are badly muddled. 
To be sure, we have a defined absolute standard of light, 
but it is of about the most'impractical one ever devised by 
the mind of man. In default of anything better the candle 
is the usual refuge here, and English practice is divided 
between the Methuen screen and the pentane standard. 
Further than this, there is ho generally accepted method 
defining the power of.a light in terms of any standard 
whatever. We have caridle power, maximum, mean 
spherical, mean horizontal, and taken at all possible 
azimuths. It is to be hoped that before long scientific men 
and practical men will join forces, the former to give us a 
definite practical standard, the latter to put it into use. At 
present, to say a light is of a certain candle power, is about 
as scientific a description as it would be to characterize a 
cat as twice the size of a kitten. 


The Patent Office's A VERY neat humorous volume could 

Conception of Wit. be collected from the'eccentric vagaries 
of the examining officials of the Patent Office. Without 
going into comparatively ancient history, except perhaps to 
cull the charming story of a transformer patent granted in 
1886, which had been refused another inventor in 1888 on 
the ground of impossibility, we can gather plenty of 
material. A liberal spirit toward the inventor is certainly 
to be commended, but when in its exuberance of generosity 
the Patent Office grants in consecutive weeks 
patents on an identical device to different individuals, 
we can only think of the facetious small boy who 
ties two cats together and throws them in immediate 


propinquity over the same clothesline. Then, too, one 
cannot help admiring the keen sense of humor 
that finds. an imaginary interference in a case 


ard consoles the applicant by granting him a broad claim 
on a venerable and timeworn device with which he has been’ 
familiar since early childhood. The work of examination 
is of course wearisome and laborious, and perhaps these little 
effusionus of official wit atford a necessary relief from the 
tedium of routine; but really it would bealmost as funny 
and much more agreeable to applicants if the examiners 
would put their objections in verse or something of that 
sort. When a patent issues, it surely should be something 
more than an admission ticket to a spectacular litigation. 





Economy in Elec- DETAILED experiments on_ street 
tric Railways. railway motors are unfortunately 
few in number, so that a paper that makes so substantial 
an addition to our knowledge of the subject as Mr. Hale’s 
discursion, published this week, deserves more than a pass- 
ing notice. Mr. Hale directed his‘experiments to the solu- 
tion of two important problems: First, what is the most 
economical speed of running? Second, is it advantageous 
to use two motors on a single car? His methods of work 
were good. The car was run over a measured tenth of a 
mile under various conditions, and readings were taken of 
time, volts, and ampéres, thus giving data for both power 
and efficiency. The result of the station test furnishes 
food for reflection. The total efficiency from indicated 
power at the engine to current on the line would average less 
than 70 per cent., showing the necessity of working the 
dynamo as near its rated capacity as possible. The elec- 
trical efficiency of the dynamo is about what was to be 
expected; but the values given for the motor are decidedly 
high, probably from underestimated heating. When we 
take into account the losses from gearing, eddy currents 
and hysteresis, the commercial efficiency would appear to 
be somewhere near 80 per cent., possibly a little greater in 
the case of the single motor. The loss on the line was 
slight, and a combination of all the varying factors indi- 
cates a total commercial efficiency of rather less than 50 
per cent., a result fully in accord with other determina- 
tions. Mr. Hale’s test of the relative utility of one and two 
motors is most important and interesting. There has been 
a growing feeling among students of electric traction that 
the decision in favor of two motors, made in the early days 
of the art, when motors were less trustworthy than 
now, was somewhat hasty. Mr. Hale’s figures fully 
confirm this suspicion. In using two motors, there is not 
only the added friction of a second set of gears, but also 
the difficulty of distributing the load equally between the 
pair. Even if two motors were practically symmetrical at 
first, the taking apart and reassembling necessary for 
repairs would soon establish differences between them. 
Two driven axles have an advantage over one, however, in 
hill climbing; and to come to a final decision in the case 
of a road with heavy grades, experiments with a single 
motor arranged in some way to drive both axles are highly 
desirable. The question of high speed is one to be decided 
by its practical rather than its electrical merits. Ofcourse 
a motor becomes more efficient as the speed is raised, but 
this ad vantage is slight compared with the gain in car 
mileage, which means greatly increased profits. Mr. Hale’s 
final conclusions are an excellent summing up of his 
valuable investigation, and are well worth the careful con- 
sideration of all who are interested in the progress of elec- 
tric traction, 
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- Harrisburg Light and Power 
Station. 









HE Excelsior Electric Company 
of ‘Harrisburg, Pa., hasa station 
that is very remarkable in more 
than one respect. It is one of the few cases in which 
water power has advantageously been combined with 
' steam power, and is, perhaps, the only station of any size in 
' which steam and water powerare used simultaneously upon 
the same shaft with unvarying and satisfactory results. 
Water power has been looked on with longing eyes by 
nearly every electrical engineer who has designed a large 
plant, but few have been venturesome enough to rely upon 


Fic. 


it. The early attempts were not, as a rule, very success- 
ful, and it is only recently that the problem of governing 
has been so far solved as to encourage a free @se of the 
water wheel, It must be remembered, too, that hydraulic 
power is not necessarily cheaper than steam engines. The 
permanent investment may have to be very heavy, and 
when a high price has to be paid for water its use may be 
the reverse of economical. 

In 1888, when the company was about to build its cen- 
tral station, search was made for available water power, and 
by rare good luck it was found in the very heart of the 
city. A lock in the Pennsylvania Canal could be utilized 
to give a fall of 18 feet. The opportunity to secure this 
power was promptly seized. A lease was secured from 
the canal company, and preparations were immediately 
made to utilize the power thus obtained, No little en- 
gineering care and skill were necessary for this purpose. A 
water way was excavated, andin it was laid a steel pipe 
10} feet in diameter and more than 200 feet long, firmly 
bedded in Portland cement and joined in the most thorough 
and substantial manner; and the whole construction was a 
model of neat and efficient engineering. 

In Figs. 2 and 8, on the next page, are seen views of the 
great water pipe in its channel leading down to the wheel, . 
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The power room, where the wheels are located, adjoins the 
dynamo room. The water power ‘s furnished by four Victor 
horizontal turbines of 100 h. p. each, working directly on 
the same shaft, which extends beyond the walls fairly into 
the dynamo room, where it is connected with a wheel 104 
feet in diameter, carrying a 30-inch belt running directly 
to a pulley at the end of the line shaft. Just adjacent to 
this pulley is a clutch connecting it to the main shaft, 
which extends almost the entire length of the great dynamo 
room. 

But the water power alone is not adequate to meet the 
great and growing demand for electric light and power 
from the station, and in addition a 500 h. p. vertical par- 
allel compound engine made by Coutie, of Troy, N. Y.. is 
placed in the dynamo room, with its cylinders sunk below 
the level of the floor so that only the upper* portion of the 
engine appears in our cut (Fig 1). This engine is connected 
with the main shaft in the most ingenious manner. 
Close by the clutch that connects the line shaft pulley 
operated by the water wheels is the pulley driven from 
the main belt wheel of the engine. This pulley is not 
fastened directly on the shaft, but on a long collar 
surrounding the shaft, and attachable to it by a pos- 
itive clutch. Thus all the dynamos can be driven, if 
necessary, by the water wheels by loosening the clutch 
connecting this collar with the shaft, while, if it is 
necessary to run the plant with the engine alone, the 
clutch in the main shaft can be released and that on the 
collar thrown into connection. 
water power and steam power are used simultaneously, 
the water wheels and engine being carefully adjusted to 
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drive the shaft at precisely the same speed. The water.| 
wheels make about 110 revolutions per minute. This | 
arrangement has been in steady use for about a year, | 


and has given throughout the greatest satisfaction, | 
the two motive powers pulling together, smoothly 
and regularly, governing almost equally well, and 


giving very little trouble of any kind. The engine is 
supplied with steam by horizontal boilers made by the 
Harrisburg Car Company, and located: in the boiler house | 
adjacent to the dynamo room. The dynamo room is 
shown in Fig. 1. It isa beautiful, well-lighted room, 
60 x 100 feet in the clear, without a post or 
support of any kind. The building itself is of brick and 
stone, 142 by 63 feet. Right up through the centre of the 
dynamo room extends the main shaft, as seen in the cut, 
At the further end of it may be seen the engine with driv- 
ing wheel projecting above the floor, while bevond, in line 
with the shaft, isa pulley operated by the water wheels. 
The water wheels are in action day and night, while the 
engine is only operated when the load requires it. Usually 
the commercial lights are handled during the day and early 
evening by the water alone ; then, at about seven o’clock, 
the engine is turned on and helps carry the added load 
until midnight, when it is shut off, and the all-night circuit 


Ordinarily, however, both | 
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is again operated by the water alone. Thus the engine is 
only necessary, perhaps, about five or six hours in the 
twenty-four. 

The shaft is on solid masonry foundations, and so care- 
fully lined up that its friction is very slight, while, as an 
additional means of preventing loss of power, all belts are 
fitted with Wellington belt holders, so that any or all of the 
dynamos can be disconnected at will, and every belt is thus 
shifted during the day’s run. 

There is a distinct advantage in managing the belts in 
this way. The motive power is relieved of the load im- 
posed by the unused dynamo, and the machines themselves 
are freefrom much wear. All this is accomplished with- 
out the use of loose pulleys or subdividing the shafting in 
a way that might render alignment difficult. 

The electrical equipment of the dynamo room consists of 
twenty machines. There are 15 arc machines of the old 
Excelsior pattern, nearly all 30-lighters, and one 75-light 
machine of the latest model. The total capacity for arc 
lights is 585, and a very Marge proportion of this number is 
in actual use. The incandescent portion of the plant con- 
sists of three Slattery alternating machines, two of them 
having a capacity of 1,000 lights each, the third of 650. 

| These are operated in the regular way from the main 
\shaft. In addition there is a 500 light direet-current 
| Excelsior incandescent dynamo ordinarily driven from a 
60 h. p. Ide engine. The fulbcapacity is thus 3,100 lights, 
‘and the usual load does not fall far short of this amount. 
This use of both direct current and alternating machines 
for the incandescent service of a single station is an ex- 
ample that might advantageously be followed far more 


1.-DYNAMO ROOM OF THE EXCELSIOR ELECTRIC COMPANY’S HARRISBURG STATION. 


often than it is. As has been pointed out by more than one 
high authority, such an arrangement is of theoretical bene- 
fit, as it enables the nearer lights to be operated without 
the intervention of a transformer and consequent loss of 
energy, while on the long-distance circuits the alternating 
machines require a very light outlay for copper, and, there- 
fore, tend to economy. By not standing committed to the 
exclusive use of either kind of current, the managers of a 
plant are free to take up improvements of any kind 
promptly, and reap the consequent profit. 

Besides this large number of lights, Excelsior motors of 
both arc and incandescent variety are operated in consid- 
erable numbers, 

The motor service, however, has not as yet been fully 
developed. It is expected, nevertheless, that as time goes 
on the power service will grow and perhaps eventually be- 
come a very: prominent and paying part of the business. 
As people come to recognize the immense usefulness and 
convenience of the electric motor, it is sure to find the 
place it deserves. 

The dynamo room isa model of its kind, and the greatest 
care is taken to keep it in the best possible working con- 
dition, and free from even a trace of the oil and dirt that 
are too common in some stations, It should be impressed 
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on the mind of every electrician that, in ceniral station 
management, cleanliness is next to dividends. Not only 
are oil and dirt offensive, but it is quite possible for a 
dynamo to be ruined by a little uncared-for copper dust. 
Aclean dynamo room, other things being equal, means 
light repairs instead of heavy ones. This fact is coming 
to be generally understood, so that, instead of being, as of 
old, put in any sort of a hole convenient to the boiler 


will of employés subject to party control,-would be an in- 
fringement of the liberty of the press and subversive of the 


best interests of the people; therefore, 


Resolved, That we, the members of the Southern Press 


Association, earnestly request our Representatives and 


Senators in Congress to use their best endeavors to secure 


the defeat of this iniquitous measure. 
Resolved, That this action be communicated to the Sena- 





2.-HARRISBURG STATION-WATER WAY. 








The International Telegraphic Congress. 








The quinquennial meeting of the International Telegraphic 
Congress, opening in Paris on May 19, should be one of great 
interest. England, Germany, Russia and other states have 
accepted the invitation to take part in the sessions. The 
delegates will come from the postal and telegraph service of 
the different nations, and the end of the meetings will be to 
discuss technical questions’beyond the realm of electricians 
or electrical manufacturers, such as the revision of tariffs, 
regulations, international telegraphy, etc. 
| The larger telegraphic and cable companies have been 
invited to send representatives to the conference, and the 
invitation has been accepted by the principal French and 
Atlantic cable companies. 
| In 1880 the same congress met in St. Petersburg, and in 
1885 in Berlin. Its meetings are always considered to be 


| of great importance to the commercial world. 
| 
————_ —_ +e @ orem. t—‘<i—~CS 


The Telephone in Paris. 








The telephone system is, it appears, causing very man 
complaints in Paris, owing mainly to the tardiness with 
which connections are made. The new Postmaster-Gen- 
eral, in whose department the telephone service is now 
placed, has been investigating the trouble, and finds that 
'the frequent delays are due principally to a lack of suffi 
| cient trunk-wires between the different stations. This-de- 
| fect is now being remedied, and since last September 130 
| new lines have been constructed ; as many more are under 
|way. At the same time the number of operators has been 
increased from 245 to 354, and the enlargement of the 
force continues. 

But the inefficiency of the Parisian system, as compared 
with some of those most complained of in America, may be 
judged from the fact that it is seriously proposed to intro- 
duce a plan by which persons ‘‘too pressed for time to 
await the making of the connection” may ‘“‘leave their 
messages with the central operator,” to be ‘‘transmitted by 
him when the connection is made.” Such a suggestion as 
this is apt to make us on this side of the ocean less critica } 
of the occasional difficulties that interrupt our conversa- 


_ tions over the wire.” 
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Electricity on the London Underground Railroad. 





The desirability of introducing electricity on the under- 
ground railway of London must forcibly strike three 
classes of persons, the public, the directors of the railway 


room, the dynamos of modern light and power stations tors and Representatives by the president and secretary of | company, and the electrical engineers. The public anx- 


are placed by themselves in a clean, well-lighted room, 
where they can have the care necessary to successful | 
operation. 


Every detail of the electrical plant and power station vice similarly disturbed would work mischief that could | must prove their beliefs and assertions. 


has been worked out with skill and care, so that the 


plant fs really a model one in respect to arrangements, brought against the telegraph companies, they certainly | taken to carry the object through. 


and in the time it has been running, has made a remark- 
able showing for economy. Some trouble was found at 
first with the city water, and the company promptly drove 
wells which now supply the boilers and condensers, keep- ' 
ing the boilers free from scale and furnishing water for 
almost nothing. It is far easier to keep scale out of a 
boiler than to dislodge it after it has once taken possession. 
Allowed to remain, it not only endangers the life of the 
boilers, but furnishes continually an unpleasant reminder 
of its presence in a rapid diminution of the coal pile. The 
exterior of the plant and the surrounding grounds have 
been arranged so as to make them not only of service to 
the public, but an attractive feature of the city. 

Work was begun on this plant in October, 1888, and al- | 
though the floods of the succeeding spring somewhat de- | 
layed its operation, it was started before the first of June, 
and has been in successful operation ever since. 

It isseldom that one has the fortune to see a light and 
power plant in which so much has been done to secure 
efficiency and economy, and the combination of the hy- 
draulic and steam power working simultaneously on the 
same shaft is certainly a remarkable piece of engineering. 
We are pleased to state that the plant is said to be as suc- 
cessful financially as it is from an engineering standpoint. 

a 


| 
A Protest Against Paternalism. | 


THE ELECTRICAL WORLD has uniformly opposed the ab- 
sorption of legitimate fields of private enterprise by the | 
government, under the guise of benefiting the public. By | 
‘the public” used in this connection we must understand, 
as usual, partisan office-holders. We are glad to see that the 
proposition to establish a government system of telegraphs 
is awakening the opposition it deserves. The following 
resolutions recently adopted at the meeting of the Southern 
Press Association show, at least, the sentiment of one im- 
portant section of the country: 

Whereas, A measure is pending in Congress, making the 
government a party toa general telegraphic scheme; and 
whereas, this is a dangerous departure from the principles 
of Democratic-Republican government as defined by Jeffer- 
son, which are best calculated to protect life and property, 
secure the liberties of the people and promote the welfare 
of the citizens ; and whereas, the tendency to centraliza- 
tion in the administration of government, and the in- 
crease of oftice-holders, ought to be checked; and whereas, 
to make the handling of the telegraphic business of the 
newspapers of the United States dependent on the good- 





this association. 


It is bad enough to have the postal service temporarily | but not willing tospend money on trials. 


iously wait, the directors are willing to adopt if workable, 
Some one must 


demoralized every four years, but to have a telegraph ser- , do this, and it is therefore the electrical engineers who 


not easily be repaired. Whatever aecusations may be 
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cannot be charged with periodically putting unskilled and 
incompetent political ‘‘workers” in the place of trained 
operators. Aside from this, the best sentiment of the 
country is against centralization and the assumption by 
the general government of powers that tend to increase 
corruption. Government telegraphy in England, free as 
it isfrom many of the objectional political features it 
would possess here, has been by no means an unqualified 
success, and the operators are even now complaining bit- 
tarly of overwork and oppression. When we have a re- 
formed civil service system in real working order, it will 
be time enough to discuss so questionable an extension of 
government powers as posta] telegraphy, 


This has been 
fully recognized, and we are glad to say action is being 
An electric line six 
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miles long is to be erected on the District Railway, on that 
length of line from Acton to Hounslow, by the Series Trac- 
tion Company. A rapprochement has been made, we un- 
' derstand, with the Thomson-Houston Company, and the 
details of the work will be arranged on the combined sys- 
‘tem. The line has some fairly stiff gradients for railroad 
|-work ; it is in open country, and therefore requires poles 

and connections which in the town would be fixed to the 
| tunnels, and to this extent be cheaper. The motors will 

be 150 hh. p. The trains will be formed of two ordinary 

District cars of the railway company, with two special 
| passenger cars, each furnished with a motor in a special 
, compartment, The total estimated cost is about $75,000, 
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Electric Railway Power Tests. 





BY IRVING HALE. 


Although it is nearly three years since the beginning of 
the electric road wave, and considerably over a hundred 
roads are in operation in the United States, the amount 
of accurate information available on the consumption of 
power, the causes of various wastes and the general 
expense of operation of electric roads 1s comparatively 
small, 

The reasons for this are obvious. Street railway com- 
panies, asa rule, are not sufficiently interested in ampéres 
and watts and percentages of loss to take the trouble to 
have elaborate tests conducted. As long as the electric 
cars run smoothly in all sorts of weather, and the people 
are pleased, repairs moderate and expenses less and re- 
ceipts greater than with any other kind of road, the officials 
and stockholders of the company are well satisfied. The 
electric company’s representative who installs the road 
and runs it for a month or two, usually has his hands full 
instructing the employés and getting things into smooth 
running order, and has little time or opportunity to make 
careful tests. 

Moreover, it is impracticable to conduct systematic ex- 
periments while all the cars are running and in use by the 
public, while after the cars stop at night it is not always 
possible or convenient to keep the machinery going and 
make an elaborate and careful series of tests. 

Some statistics have, however, been published bearing 
on these questions. Dr. Bell’s interesting tests, published 
in THe ELECTRICAL WORLD, contained valuable informa- 
tion as to the expenditure of power and the efficiency of 
electric traction, while Mr. O. T. Crosby’s excellent paper 
on the operating expenses of various roads gave much use- 
ful data on the subject. 

If those who are in charge of electric roads would, as 
opportunity offers, make systematic investigations con- 
cerning the various branches of the subject, much light 
might be thrown on doubtful questions, leading to valuable 
improvements in the methods of electric traction. 

The following tests were made last February on the 
South Broadway Electric road (Sprague system), Denver, 
Colo., with a view to determining the amount of power re- 
quired at various speeds and under various conditions, the 
various causes of waste of power and the remedies for these 
losses. More particularly it was desired to establish the 
correctness or incorrectness of two theories that seemed 
justified by abstract considerations : 

First : That it is economical to run at as high speeds as 
practicable; ; 

SreconD: That power will be saved by using one motor 
instead of two whenever conditions allow. 

The reasons for the first theory are: 

1. At high speeds the motors are working nearer their 
full power, and, consequently, at a higher efficiency; and 
this is true whether they are regulated by an outside resist- 
ance, as in the Thomson-Houston system, or by commuta- 
tion of the fields as in the Sprague system. This saving 
ought nearly, if not entirely, to offset the slight increase 
in car resistance, due to the higher speed and correspond- 
ing increase in power per mile run. 

2. For a given mileage per day, fewer cars will be re- 
quired as the speed is increased, giving a saving in first 
cost, in interest on investment, and in wages of drivers and 
conductors, which latter item is the most important of all 
in the general expenses. Increased speed and daily car- 
mileage will, doubtless, increase repairs somewhat, but by 
nO means enough to counteract the savings mentioned 
above. 

The reasons for the second supposition are: 

1. To give a certain speed, a single motor must be 
worked nearer its point of maximum commercial efficiency. 

2. Any lack of unison in the acting of the two motors 
will be avoided. 

8. The power is transmitted through a single set of gear- 
ing instead of through two, and the friction of only one 
armature has to be overcome. 

4. If the second motor is removed from the car, its 
weight is saved. 

The tests in Denver were made as follows: The power- 
plant consists of a 60 h. p. Armington & Sims engine, 
running a 40,000 watts Edison dynamo. 

Engine and Dynamo Tests.—Simultaneous engine indi- 
cations and electrical readings were taken on a day when 
three motor cars with trailers, all overloaded, were run- 
ning, which at times taxed the dynamo to its full capacity 
and gave a wide range of readings. Owing to the sudden 
fluctuations in current, absolute accuracy was impossible, 
but the results are probably close enough for the purpose. 
The friction card shows power required to run engine and 
dynamo when no current was flowing. The engine and 
dynamo friction could not be separated, as it was im- 
practicable to remove the belt and run the engine alone. 

Car Tests.—The car tests were made at night, when no 
cars except those experimented on were running. In each 
test the car was run in both directions over one-tenth mile 
of almost level track, and a mean of the two results taken. 
On the car the time was taken; at the stations the ammeter 
was read, the potential being accurately maintained at 500 
volts. The total resistance of the circuit was measured 
with car at middle of the one-tenth mile, the wire from 
trolley being connected to ground wire in car, thus includ- 



































ing all resistarices that might exist in the trolley, track- 
frame and wheel contact with rails. From this resistance 
and the current readings the loss in line was computed, 
and was deducted from power at station to give power at 
car. 

The car was first run over the course both ways with 
the controlling switch successively in each of the different 
positions, both motors being in use. The same runs were 
then made with one motor cut out but turning, the raw- 
hide pinion being left on. The pinion was then removed 
and the same tests repeated. It was desired to make 
another test with main gear removed, but the removal of 
this gear on a narrow-gauge truck being an awkward and 
tedious job, it was not done. On another occasion runs 
were made first with one motor cut out, but with its 
brushes in, and then with the brushes removed, the idea 
being to detect any possible loss in the way of local 
currents, friction, etc., due to pressure of brushes. There 
was no appreciable difference above what might be due to 
errors in observation. 

The power actually required to run the car at various 
speeds was approximately determined by two methods, as 
follows: Another car was run over the course in “both 
directions at different speeds and readings taken. This car 
then hauled, at about the same speeds, the car on which 
tests were to be made. The two power curves being 
plotted, the difference in their ordinates at various 
abscissze (representing speeds) should give approximately 
the power required to haul the towed car at these speeds. 

By the other method, the car to be experimented upon 
was run at various speeds and timed over a measured 
course just before reaching the ,4, mile course, when the 
current was thrown off and the car allowed to run uutil 
brought to rest by the resistance. The experiment was 
then repeated in the opposite direction. The energy of 
the car at the computed velocity being overcome in a 
measured distance by the car resistance plus the grade re- 
sistance when going up, and by the car resistance minus 
the grade resistance when going down, the coefficient of 
friction or resistance and the inclination of the grade could 
be computed without knowing the weight of the car, 
which appears as a factor in both members of the equa- 
tions. This gives the average resistance of the car while 
slowing down, or approximately the resistance at one-half 
the maximum speed. The highest speed observed was 14.7 
miles per hour, so the coefficient determined applies to 
speeds of 7.4 miles and under. The results of different ob- 
servations by this method agree quite closely with each 
other, as do also the computed values of the grade. 

The weight of the car was not accurately known, but 
computing from known weight of motors and truck, and 
assumed weight of car body, the total weight with the oc- 
cupants was about five tons. Curve A (Fig. 3) represents 
the power, computed on this basis, required at speeds be- 
low 7.4 miles an hour, while curve A’ shows power re- 
quired at speeds between 10 and 13 miles per hour com- 
puted by the first method. These two curves, although not 
covering the same speeds, appear to agree quite well, and 
by joining them by the suppositious dotted line, a curve is 
obtained that corresponds quite well with the form that 
would be expected. 

These tests for resistance, made on same night as the 
speed and power tests, were not satisfactory, and another 
set was therefore taken on another night. To detect and 
allow for any difference in resistance on the two nights, 
due to different condition of bearings, track, etc., a set of 
speed and power tests was also made on the second night, 
and their curve plotted alongside the first night’s curve. 
It was nearly parallel to the latter, and from .3 to .7h. p. 
above it, the difference increasing with the speed. 

These corrections, subtracted from the resistances on 
the second night, give what would have been the resist- 
ances on the first night, and it was from the corrected 
values thus obtained that the curves A and dA’ were 
plotted. If the motors and gearing were removed from 
the car, this curve would be considerably lower. It could 
approximately be determined by making the hauling test 
with both main gears removed, and then allowing a 
proper correction for weight of motors. Time did not 
permit this test to be made, 

With the foregoing statement of methods employed, 
the tables and curves require little further explanation. 

STATION TESTS. 
TABLE I. 





1 2 3 4 5 
No. of, I. H.P. | Net H. P.) E.H.P. | Electrical | E. H. P. 
Test. | efficiency. “]- AL Pp. 

1 9.1 | 0 0 

2 | 2.8 14.7 13 4 91.2% 56.3% 
3 32.6 23.5 22.12 94.19 67.8% 
4 38.3 29.2 26 81 91.8% 70.08 
4 51.6 42.5 36.83 86.7% 71.4% 


Test 1 is friction card of engine and dynamo. Nocurrent 

Golumn 2 (Net h. p.), shows i” h. p. less friction card. 
Column 3 gives electric,output of dynamo. Column 4 re- 
sults from dividing column 3 by column 2. 

(As the friction of engine and dynamo is doubtless 
greater when load is on and belt tension high than when 
there is no load, the net energy delivered to dynamo to be 
converted into electrical energy is really less than stated in 
column 2, and consequently the electrical efficiency of 
dynamo higher than that given in column 4.) 

Column 5 shews general efficiency of station and total 


loss in engine and dynamo. 
is necessarily very low. At full dynamo load it would be 


about 78 per cent. 


At small loads this efficiency 


Figs. 1 and 2 give i. h. p. of engine in terms of e. h. p. 


of dynamo output, and are used in plotting the i. h. p. 
curve in Figs. 6 and 7. 


CAR RESISTANCE. 
First Method. 
This method has previously been explained. The results 


are shown in Fig. 2. 


Second Method. 

















TABLE II. 
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: Lbs. per ton 16.6. 


Assuming weight of car and occupants as five tons, 
curve A, Fig . 3, was computed and plotted. 





























TABLE III. 
a fe b 
ls z E 3 
;° a be & |2 
5 3 12] 8 ; |o 
S 5 R o'r. Ss A & < 
.|2/128/@8{58 | @/] a ig 8 
cao 2 . . ° ° & lo 
aa) S1-&% | eM Iai 
~~ n . . a 4 — 
BE, S| a] Ss ee = § ee ike 
Oo @ so m 75 . Oo l= ~ 
Set ca eit ey o if 
Ae | co ceeatet eden enced aarone eS 
(| 1 | 11.43 6.37) 6.22 | .54 | 488.3 | 450.5| 92.3 
3 113.6 | 7.87] 7.64| .56 | 485.6 | 450.3| 92.7 
Both motors...... }| 4 {aga | 771] 7.49 | 253 | 485.9] 461.4] 94:9 
| 6 | 16.0 10.40 | 10.0€ | .63 | 480.9 | 460.9| 95 8 
\| 7 [17.6 | 10.56 | 10.15 | .58 | 480.6 | 464.7| 96.7 
(| 1 | 95 | 4.36| 4.29 | 45 | 492.0 | 440.5| 89.5 
One motor in use. || 3 9.7 5.20 | 5.10 | .53 | 490.5 | 446.5 | $0.6 
Other motorcut< | 4 |10.9 | 5.03| 4.94] .45 | 490.8 | 458.8) 93.5 
out, but geared.|| 6 | 13.7 6.37 | 6..2| .45 | 488.3 | 463.8) 94.9 
\| 7 |145 | 6.54] 6.38 | .44 | 488.0 | 468.3| 96.0 
One motor in use.f; 1 | 10.0 | 2.86) 2.83 | .28 | 494.8 | 461.2) 93.2 
Other cut out, | 4 | 17.0 | 3.69| 3.64) .30 | 493.2 | 469.8) 95.0 
and ungeared Ly 7 | 15.0 | 5.20} 5.10 | .34 | 490.5 4748| 97.0 


Figs. 3, 4 and 5 are plotted from table 3. 

The curve A JA’ is obtained as explained above, and is to 
be considered in connection with curve DP. The actual 
power required to haul car with one motor ungeared 
should have been obtained in the same manner; but as 
as this was not done, the hypothetical curve a’ was con- 
structed by subtracting from the ordinates of A’ the cor- 
responding difference between ordinates of Band C, which 
ought to represent power saved by ungearing one gotor. 

Fig. 4, plotted from column 5 of table 3, requires no ex- 
planation. 

Fig. 5 shows simply the electrical efficiency of motors, 
and electrical loss due to total resistance of armature and 
fields in different combinations. 

Figs. 6 and 7 resuit from a combination of the preceding 
figures, and show graphically the various losses in a system 
of electric traction and their relative importance. 

Fig. 6 represents a supposititious case of road equipped, 
like this road, with a 60 h. p. engine and a 53 hb. p. dy- 
namo, operating four cars with two motors each, and shows 
the conditions at different speeds, all four cars running at 
same speed. 

Fig. 7 shows the same plant operating eight cars with one 
motor each, which will require about the same maximum 
power. 

Owing to the sudden strains experienced in starting, 
especially on heavy grades and curves, more margin than 
this should be allowed in the power plant, except perhaps 
where grades are slight and the traffic and speed always 
moderate, but the examples serve to illustrate the principles 
involved. 

DISCUSSION OF CURVES AND TABLES. 

Figs. 3 and 4 show the decided saving in power effected 
by cutting out one motor, especially if its pinion be re- 
moved. 

Fig. 4 shows that the h. p. hours or power consumed 
per mile run varies but little with the speed. Conse- 
quently, by running at high speeds a given number of 
miles wilh be covered in a day with about the same expen- 
diture of coal, and with fewer cars, drivers and con- 
ductors, thus reducing cost of equipment, interest on in- 
vestment, and wages of attendants, while the public will 
get faster transit. 

Fig. 5 (with column 8 of table 3) shows that the elec- 
tric loss in motors is comparatively small, even at the 
above speeds, and the high efficiency and small difference 
between highest and lowest efficiencies, speak well for the 
method of regulation employed—commutation of the fields. 

General conclusions can best be drawn from Figs. 6 and 
7, which show graphically the causes and amounts of the 
various losses. 

In the first place it should be borne in mind that these 
curves, representing as they do a supposititious and rather 
Utopian state of affairs, where all the cars are running at 


uniform speed, do not by any means tell the whole story. 
It is only necessary to stand in the station and watch 

the sudden variations of the ammeter and the efforts of the 

engine to keep a steady gait when several cars start at 








May 17, 1890.} 


once, to be convinced that there should be a good margin 
of power allowed in the station equipment, and especially 
that the engine should be strongly built, heavy, and have 
a much larger fly-wheel than is usually provided to aid in 
carrying it smoothly over the rough places. 

In Figs. 6 and 7, the difference between curves G and E 
represents loss in engine and dynamo friction, which is 
assumed to be constant, and is about 15 per cent. of the 
normal power of the engine. As explained above, engine 
and dynamo friction were not separated in test, and curve 
F is constructed on the supposition that two-thirds of 
friction is due to engine and one-third to dynamo (10 and 
5 per cent. respectively of full power of engine). 

The space between EZ — 2 shows * seca loss in 
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Fig. 1.—STATION EFFICIENCY. 


dynamo, about 9 per cent. of load. This loss, for reason 
previously stated, is probably too high. 

The difference between D and C represents loss in line, 
which in this case is very small, and in a properly designed 
line should not as a rule exceed 10 per cent. 


The difference between C and B, plotted by means of | 


curves 1n Fig. 5, shows electrical loss in motors. 
The space between B and A shows loss chargeable to 
friction of motor and gearing. 


Remedies.—The friction of engine cannot probably be de- | 


creased very much, but as it is of much greater importance 


at low load than at full load, it is evidently desirable always | 


to run as near full load as possible, consistent with a safe 
margin for sudden strains. On a road with varying traffic 
this can be accomplished oniy by having several dynamos 
and engines, running at any time only as many as are nec- 
essary to give the required power and margin. This is 
an argument in favor of using a number of high-speed 


large low-speed engines with counter-shafting. 
remarks apply to loss in dynamo friction. 
The electrical loss in dynamo is moderate and propor- | 
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| if necessary, to fill the gaps rather than purchase immunity 
| from accident at the expense of so much waste of power. 


| the work occasionally or frequently imposed. 


; . : | must be used, but in many places one would suffice. 
engines coupled direct to dynamos, instead of one or two . 


The same | 


|cessful road where 


| grades makes this a favorable road for the purpose, 
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Fig. 
tional to the load. The present dynamo is a very efficient 


machine, and no very great improvement can be looked for. 


The loss in line is simply a question of copper, and must 
be decided on the basis of waste of power versus interest 
on first cost, care being taken not to allow such a per- 


centage of loss, even if dictated by theoretic economy, as | 


to give unsatisfactory service at most distant parts of line. 
Asarule, the average loss need not exceed 10 per cent., 
and in many roads can be made considerably less than 
this without undue expenditure for feeders. 

The electrical loss in motors is as small as can reasonably 
be expected. The greatest loss of all appears to be in the | 
mehanical means employed to transmit the real power 
exerted by the motor to the wheel. The obvious remedy 
is to reduce the gearing to a minimum, and the first step is 
to concentrate the working force in one motor. The 
great saving effected by this is plainly illustrated in Figs. 


would require only one over the greater portion of their 

| length. 

| mechanically to throw in one or both motors at will, 
idle motor being ungeared. 


3,,6 and 7, which show that cutting out one motor and re- 


| have been devised as yet, 
| and complications may more than offset the advantages | 
| It is not unlikely, 








moving its pinion reduces the power required nearly one- 
half, and that 8 cars thus treated can be run ata given speed 
on the same i. h. p. as 4 cars with both motors running. 
There are, however, some arguments in favor of two 
motors that must not be overlooked. First---They guard 
against accidents; in case of the sudden indisposition of one 
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motor the other can bring the car home or run it, if need 
be, until the disabled motor is repaired. But in the present 
state of development of the street car motor it is believed 
that such accidents are not sufficiently frequent to make 
the game worth the candle, and that it is better to let the 
next car tow in a cripple and keep two or three extra cars, 


Second---On many roads one motor is insufficient to do 
The remedy 
for this is to make the motor larger. The contracted space 
under the car places a limit on increase in size; but con 
siderable increase can be made, and it must be remem- 
bered that owing to the smaller waste of power in the sin- 
gle motor, it need not have as much nominal power as the 
two motors, in order to do the same work. If it is found 
impracticable to make a single motor large enough to do 
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the work on some roads, then, in those situations, two 

Third---On very steep grades it is advantageous to have a | 
motor on each axle, as the adhesion of all four wheels is | 
thus utilized for traction. But there are many roads | 
where this is unnecessary. 

Atlantic City, N. J., furnishes an instance of a very suc- | 
nearly all the cars have but one 
motor, although all the cars have trailers. The absence of 
but 
there are many others where the grades are not heavy 
enough to be a serious objection. 

Most roads with heavy grades requiring two motors 


This suggests the desirability of being able 
the 


No very successful means of accomplishing this seem to 
and the mechanical difficulties 


too, that any such means of starting 
would lack the gradual smoothness peculiar to the starting 
of an electric car, thus depriving it of one of its most pop- 
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them cut out and its pinion removed, provided the max- 
imum work is within the capacity of one motor. 

On roads with light grades and moderate speeds and 
loads, equip cars with one motor, making it larger than 
15h. p. if necessary. Avoid, however, being led by these 
theoretical considerations into the error of providing in- 
sufficient power to meet the greatest demands that will be 
made upon the motors. 

As to possible future developments, these observations 
point to the concentration of power into a single motor 












coom 
LN 


} a % } 
tLe 
| | 


err 


tC ro 
} 1 | | rr 
AT 1} Co. | 1 ok 
Saeeet 1 4 
L+tyt 4 t } 

414 + 4) + es 
CO eee t 4 
Keer tooo 


2 Elec.W 


_ 
Sc 


Fic. 6.—DIAGRAM OF LOSSES—SINGLE MOTORS. 


and set of gearing on which shall be spared neither care- 
ful workmanship, expense, nor weight necessary to make 
it thoroughly substantial and trustworthy; to the desira- 
bility ot a simple and efficient mechanical contrivance, by 
which either or both of two motors (when two motors are 
necessary, either to give required power or utilize the ad- 


| hesion of all four wheels) may be thrown in or out of gear, 


and lastly to the possible desirability of a motor without 
gearing, with armature attached direct to axle. 

For street-car speeds it is probable that the electric 
difficulties, increased size and weight of such a motor may 
always outweigh the gain secured by abolition of gearing; 
but when high speed railway trains are run by electricity, 
as they certainly will be before long, it is not unlikely that 
the advantage will be reversed. 

While this discussion of the various wastes in electric 
traction and the chances for improvement emphasizes the 
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ular advantages over the cable. The subject, however, is 
worthy of careful study. 

The conclusions suggested by the preceding tests would 
seem to be these : 

Use high-speed engines having extra strength and weight 
and heavy fly-wheels. 

Design power station sc that under all conditions it may | 


, 


ning to give the required power with a safe margin. 
Put up a liberal system of line feeders, and be sure that 
in adding cars to the equipment the line loss does not be- 


be possible to have just enough engines and dynamos run- | 
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fact that the electric road has not yet reached perfection, 
it must be borne in mind that it is nevertheless the best 
system now in use, and in comparison with its former rival, 
the cable, is economy itself. 

In the case of a cable road, say four miles long, with 
power house at middle, running 15 or 20 cars, the net 
efficiency is not over 16 per cent. to 20 per cent. at full 
load, and 8 per cent. to 10 per cent. at half load; while an 
examination of Figs. 6 and 7 (which would hold good for 
20 cars as well as for 4 or 8, except that a little more loss 
in line should be allowed, say 10 per cent.) shows that in 
‘the electric road the net efficiency from steam in cylinder 
| to car wheel is about 50 percent. at full load, and that the 
| fall in efficiency with decreasing load is much less than in 





come objectionably great. 








Run at as high speed as the law allows. 
If cars are equipped with two motors, run-with one of 


the case of the cable. The champions of the electric road 
need have no fear that discussion of its defects and the 
remedies to be applied will be injurious to its reputation, 
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Coal Saving in Central Stations. 





BY ROBERT GRIMSHAW, M. E. 

- Independent of all technical considerations that may be 
brought to bear upon the question of ‘‘ coal saving ” in cen- 
tral stations supplying electricity, there is an important 
point from which the subject may be viewed, and that is 
with reference to the human nature involved in the case. 

However honest they may be, and however straightfor- 

ward their intentions, very few men are as careful 
as they might be in saving money for their employers, 
unless they have in the matter either a personal interest, a 
strong spirit of emulation, or a positive necessity for 
economy. On general principles it is very hard to secure 
from employés economy in their employer's money or prop- 
erty without one or more of these three requisites. In fact, 
even where their own personal interest is concerned in ref- 
erence to their personal property, their economy is not so 
great when there is no spirit of emulation as when there is 
such; and even when both the personal interest and the 
spirit of rivalry are present, very often nothing short of a 
positive necessity will induce men to think and act so as to 
produce the greatest possible results with the least expense 
of time, money and material. 

On board ship a fireman, for instance, is placed in the 
position that if there is not coal enough the vessel will be 
either delayed or put in danger. He must make the trip 
with a given amount of coal; he cannot carry a coal 
mine on board with him; and if the trip is made in less 
than schedule time there is trouble ahead whether or not 
the coal supply is limited. The locomotive engineer is 
very largely actuated by the spirit of emulation, and in 
addition to this there is a personal interest in the shape of 
a premium to the one who makes his schedule time with the 
least amount of coal; and besides this, again, the engineer. 
and fireman are given a proportion of all coal and oil saved 
above the required amount. Even on board ship, with coal 
supply limited, it is found very desirable where there are 
two or three watches of eight hours each, and each in 
charge of an engineer, to place one engineer against the 
other, and one crew against another, giving the 
third crew the watch taken by the second, and the sec- 
ond that which had been given the first, and also to 
change the crews assigned to the engineers. By this means, 
careful consideration of the amount of coal burned and 
the distance made by the vessel in the eight hours’ watch | 
enables the engineer-in-chief to determine what engineer 
and what crew are the most competent and economical; 
that is, which achieve the best results for a given amount 
of coal, or which arrive at the necessary results with the 
least amount of coal, these two being practically almost 
the same thing. 

I would therefore suggest that in establishments where 
the consumption of coal is manifestly too great, particu- | 
larly where the steam is not all used or consumed by en- | 
gines, the three motives of emulation, personal interest and | 
absolute necessity be brought into operation to reduce the | 
coal consumption. Where the work each day is practi- | 
cally considered, it might be a good plan occasionally to | 
put the night watch in charge during the day and vice | 
versa ; then to note whether or not the consumption of | 
coal is lessened in either watch, and, if so, to notify the 
gang having charge of the watch in which there has been | 
an improvement made by the new hands, that the im- | 
proved performance must be kept up. The improved | 
record is shown to be possible, as it was accomplished by | 
the men temporarily taking charge of the work. This| 
being done, the spirit of emulation is roused in the firemen | 
and engineers, who have been shown that it is possible to | 
accomplish the requisite amount of work with less coal | 
than they have been using, and to bring their consumption 
down to the desired amount, 

This being done, and the establishment having been run 
for a few weeks with the spirit of emulation alone as the 
cause of saving, the problem of necessity may next be 
brought into play. Each gang should be notified that in 
future the coal supply is to be lessened five per cent. It 
will not take long to bring the performance down to 
the requisite standard. This may be repeated, some- 
times two or three times, each gang passing the mark 
when required. 

The saving having been considerably increased by emu- | 
lation and by necessity, and a very low limit having been 
attained, there is no doubt that further economy can be 
produced by again changing the gangs and offering the 
men half or all the coal saved under the limit last set, 
It will generally be found that the coal consumption can 
thus be still further reduced without in any way affecting 
the working of the establishment. 

There are a great many cases where men will report that | 
it is absolutely impossible to do any better than has been 
done. There are instances where such statements have 
been made, and in good faith, and where, for all that, the 
performance has been very much bettered. 

I remember that some time ago, when the Bound Brook 
line between New York and Philadelphia was opened, it 
was attempted to run a train between Third and Berks 
streets and Jersey City in two hours, and the men reported 
that it could not be done. It took from two hours and ten 
minutes upward, sometimes considerably upward. The | 
veteran John Hogan was put in charge of the principal 
two-hour train, and told that he must lower the record to 
two hours, The first trip he made in two hours. and 
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four minutes, and the second time he made it in two 
hours, in which time he continued to make it, and in 
which time other engineers afterward made it, although 
the same men had said definitely, decidedly, and in all 
good faith, that the work could not be done. When, after- 
ward, the starting point of the train was transferred to 
Ninth and Green streets, two or three miles further than 
Third and Berks, Hogan was given charge of the train, 
and told that he would have to make the trip in two 
hours, as before. The first time he took a few minutes 
more than thé two hours; but he shortly got the train down 
to the two-hour limit, which performance was afterward 
duplicated by other engineers. The ‘ impossible” was 
shown to be possible; and the same process, in the 
manner here indicated, might be used to economize the 
coal consumption of many electric lighting and other cen- 


tral stations. 
—_—_—————So re] ooo” 


American Institute of Electrical Engineers. 





The annual meeting of the American Institute of Electri- 
cal Engineers will be held at No. 127 East Twenty-third 
street, New York city, on the evening of Tuesday, May 20, 
when the officers for the enstiing year will be elected, and 
other routine business transacted. 

After the conclusion of the regular business of the annual 
meeting, a paper will be read upon ‘Electricity in 
the Navy,” by Mr. Gilbert Wilkes, late of the United 
States Navy, after which those who intend to take part in 
the general meeting at Boston, May 21, will rendezvous at 
the Grand Central station, Forty-second street, in time for 
the Shore Line train for Boston at midnight. Special cars 
will be attached to the train, in which berths can be 


[Vou, XV. No, 20, 


city.. The headquarters of the Secretary will be in Parlor 
E, on the office floor of The Brunswick, directly opposite 
the Massachusetts Institute of Technology. Other hotels 
in the immediate vicinity are the Vendome and the 
Phorndike. The Tremont, Parker House and Young’s 
Hotel are within a convenient distance. 

‘The thoroughly equipped electrical and engineering 
laboratories of the Institute of Technology will be thrown 
open for the inspection of members of the Institute, 
and in every way the meeting should prove successful, 





A Domestie Electric Pomping Plant. 





We give herewith a cut of a very neat and compact 
pumping apparatus, which ought to find a wide field of 
usefulness in the hous¢hold. In very many places there is 
either no water service, or a low-pressure water service 
that will not satisfactorily supply the house. It then be- 
comes necessary to secure pumping facilities sufficient to 
supply water for domestic service at the required press- 
ure. Perhaps a majority of houses, even in this city, feel 
the need of some pumping system, and in most cases this 
need is but partially filled by the use of antique hand 
pumps, which consume a great deal of the seivants’ time, 
and are uncertain at the best, for the work 1s so hard that 
it will be shirked if there is a possible excuse. Of course 
in large buildings, steam pumps answer the purpose per- 
fectly well, and in some cases gas and hot-air systems can 
be advantageously used, but there is, and has been for a 
long time, a wide opportunity for a neat, simple pumping ~ 
machine. 

Wherever incandescent lamps are used, or electric mains 
are within reach, the device we show this week will serve an 














COMBINED PUMP AN 


secured in advance by members desiring to make the trip. 

The general meeting for the reading and discussion of 
professional papers will be held at the ‘‘new building” of 
the Massachusetts Institute of Technology, corner of Boy]- 
ston and Clarendon streets. Boston. The morning session 
on Wednesday will be called t# order at 10 o'clock. The| 
proceedings will be opened with an address of welcome by | 
Gen. Francis A. Walker, Ph.D., LL.D.. president of the | 
Institute of Technology. Aftera response by the president 
the following papers will be read: ‘‘ Electric Lighting in 
the Tropics,” by Wilfrid H. Fleming, of New York city; 
‘* Magnetic Data of the Sprague Street Car Motor,” by H. | 
F. Parshall, of New York city; ‘‘ Note on a New Photo- | 
meter,” by Dr. Edward L, Nichols, of Ithaca, N. Y.; ‘‘ The | 
Limitations of Steam and Electric Transportation,” by Os- | 
car T. Crosby, of New York city. At 1 P. M. a recess of | 
one and a half hours will be taken. 

At the afternoon session, at 2:30 o’clock, these papers 


Electromotive Force of Self-Induction,” by Thomas D. 
Lockwood, of Boston; ‘‘ A Study of Are Light Carbons,” 
by Louis B. Marks, of Cornell University; ‘‘The Practical 
Aspects of Alternating Current Theory,” by Dr. Michael I. 
Pupin, of New York; ‘‘ Automatic Electric Welding Ma- 
chines” (with experimental demonstrations), by Hermann 
Lemp, Jr., of Lynn, Mass. 

On Wednesday, the members of the Institute will be the 
guests of the Boston Electric Club at a dinner, the hour 
and place of which have not yet been announced. A 
paper will be read under the auspices of the club, by | 
Stephen E. Barton, of Boston, on ‘Central Station Insur- | 
ance.” The headquarters of the club are at 7 Park Street, 
where members will be welcomed during their visit to the’ 








D ELECTRIC MOTOR. 


exceedingly useful purpose. It will be seen that it con- 
sists simply of a small three-cylinder pump fitted with a 
light gear driving wheel of large diameter, which is op- 
erated directly from the armature pinion of a little electric 
motor. The size we show is that specially intended for 
domestic use. Pump and motor are mounted on the same 
frame and occupy very little space. The combination was 
got up by the Gould Manufacturing Company, of Seneca 
Falls, N. Y., which has adopted the Crocker-Wheeler 
motor for its pumping service. 

The capacity of this pump is approximately 100 gallons 
an hour, raised to a height of 50 feet. The motor is a regu- 
lar one-eighth horse-power motor for incandescent circuits, 
and it requires about as much current as two 16-candle 
power lamps, thus reducing the cost of the pumping ser- 
vice to a very small figure. Two cents an hour would 
probably cover it in most cases. 

The pumping plant is entirely automatic and requires no 
attention. A float in the tank is equipped with a switch 
by which the motor and pump are started when the water 
in the tank is low and automatically stopped when the 
tank is full. 

The armature pinion is made of rawhide, so that the ap- 
paratus works with very little noise or vibration. The 


gearing, of course, depends upon the service required of a 


pump, but is ordinarily about as shown. 

The apparatus from which our cut was made has been in 
operation ten hours a day for about six weeks without re 
quiring any attention whatever, except a few drcps of oil 
on the motor bearings now and then. The brushes of the 


motor have not even been touched in that period, so that 
the amount of care required is evidently reduced to a 
minimum, 
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convenience, as in using more than one screw for such a 
purpose it is hard to distribute the strain properly. 

As central stations are now constructed, it is usual to} This clutch is the result of much experimenting on the 
drive many or all dynamos from a single line of shafting, | part of W. Oesterlein, of Cincinnati, and has proved itself 


An Improved Friction Clutch. 





and it frequently requires not a little skill in arranging to| efficient in many situations in which a clutch is required. | 


reduce the friction of the shafting to a minimum while| It can be made sufficiently large in size to handle any load 
driving the necessary machines, 



































FIGS. 1 AND 2.—OESTERLEIN FRICTION CLUTCH. 


sary to connect the shafting together in various sections | and especially for small work, the driving of single 
by friction clutches, sometimes even so subdividing the | dynamos, it ought to prove very serviceable. 

shafting that each dynamo can be disconnected by loosen 
ing the clutch for its particular pulley. 

We present herewith an illustration of a clutch, which 
by its simplicity and strength is distinctly commendable. | 
The principle involved is really that of an ordinary belt.| ur illustration shows an improved spiral corrugated 
A steel band covered with leather on the inside is drawn | copper tube feed-water heater, especially designed for com- 
tightly around the friction rim, embracing nearly three- pound engines, and much used in electrical plants. Up to 
and including 300 h. p. it is constructed of cast-iron domes, 
plates and shells, while the larger sizes have steel shells. 
| This heater is manufactured by the Wainwright Manufact- 
| uring Company at their large works in Medford, Mass., 
and is built in sizes from 15 to 5,000 h. p. 

Being placed between the cylinders and condensers, it 
can be used either horizontally or vertically. The steam 
passes in at one end, is sub-divided, and passes through the 
tubes and thence to the condenser. As the tubes bave 20 
to 25 per cent. more area than the exhaust openings, which 
are 10 per cent. larger than the exhaust pipes used, there is 
no back pressure. 

The feed water is pumped into the shell, and surrounds 
| the tubes containing the exhaust steam, thence passing to 
| the builers, at a temperature varying from 115 degrees to 
| 132 degrees Fahr., depending upon the vacuum carried, 
| the full efficiency of 25 in vacuum being 135 degrees Fahr. 
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The Wainright Feed-Water Heater. 








In these cases it is neces-! likely to be needed in the exigencies of electrical service; | 


These heaters are entirely free from objectionable in- 
| terior couplings, and are strong and durable in all their 
parts. Their special merits, derived from the use of the 
spiral corrugated copper tubes, are claimed to be the fol- 
lowing: 1. Strength. (They cannot collapse, and are five 
times stronger than the plain tube.) 2. Thinness of metal. 
(Allowing quick transmission of heat, and, conse- 
quently, higher temperature of feed water.) 3. Area. (By 
corrugation the area is increased about 30 per cent., with 
the same even gauge in all its paris.) 4. Expansion and 
contraction. (A corrugated tube is the only tube that will 
overcome all expansion and contraction, thereby removing 
the strain from the joints.) 5. Effectiveness. (Owing to 
the spiral corrugation, the steam takes a twisted course, 
: transmitting its heat more effectively to the feed-water 

outside of the tubes.) 
| > 0o-—> ee 


Electricity in Buildings. 


BY THOMAS G. 





GRIER. 


Sir D. Salomons most truly says, ‘‘ that unless electrical] 

_ work be thoroughly well done and passed by competent 

persons other than the fire office inspectors, who have often 
| not sufficient practice to understand every detail, the result 
| will not be satisfactory.” 

The development of our architectural, mechanical and 
| electrical applications in the present day has called into 
| service, in the construction of every building of prominence, 
| specialists whose combined efforts thus brought into co- 
operative action have erected buildings that are monu- 
i ments to the skill of the present generation. 

The architect in earlier days was his own engineer; his 
ideas and his judgment were supreme. Not so to-day— 
mankind has acquired a decided taste for the luxuries and 
conveniences which the rapid strides of science have de- 
veloped and placed so easily within its grasp. 

| The scope of the architect has widened ; he can no longer 

devote his time to the various and intricate details of 
| numerous mechanical parts that enter into the construction 
| of the modern edifice. He is the connoisseur, the artist, 
the captain. His part is to conceive the ideal, to shape the 
course so that the ends in view will be obtained ; he aims 
for a substantial and satisfying result for the objects and 
purposes to which the structure is to be adapted. Like a 
| wise commander, after having laid his plans, he gathers 
| together his forces (the specialists) and begins action. 

Electricity, as a means of illumination, is the safest and 
most agreeable, and its advantages are many; while, as a 
' means of transmitting and applying power, it is convenient 
and economical. The fact of its usefulness cannot be over- 
looked by any architect, yet its safety is doubted by many. 
Fires of obscure origin are attributed to electricity when- 
ever there is the slightest possibility of so doing. Unfor- 
tunately—yet we may say fortunately—it has been found 
to be in some instances the direct cause ; but whenever the 
blame could be laid tothe wires, deeper investigation would 
disclose criminal negligence and gross ignorance as the true 
and primary causes, 

The reason we say that it is fortunate that fires have 
been caused by electric wires, is that it brings to the know- 



















































































Fic. 3.—OESTERLEIN FRICTION CLUTCH. | 


quarters of its periphery and holding it precisely like a | 
belt on the face of the pulley. The band is drawn tight 
by means of a lever, and held in that position by a wedge. 

Fig. 1 shows a perspective view of the clutch. In Fig. 2 | 
the arrangement of the tightened lever is made evident, 
while Fig. 3 shows the way in which the clutch is tight- 
ened and the wedge fixed by a single motion of the lever. | 
From the flexibility of the grip-band it is quite certain to | 
take a good hold. 

One of the important features in running the clutch pul- 
ley is the method of oiling. The hubs of clutch pulleys are 
generally long, and unless the oil can reach all parts of the 
bearing, the pulleys will be likely to wear out rapidly 
and cause much trouble. The oiling device in this case 
consists of a one-fourth inch hole drilled the entire length 
of the hub, leaving a sixteenth of an inch of metal between 
the bearing of the hub and the oil hole. That is cut 
through with a fine saw. The oil hole is then blocked up 
at each end and the hole drilled or tapped from the periph- 
ery of the hub to the oil chamber. It is then closed 
with a cap and screw. By this arrangement of oil cham- 
ber, thorough lubrication can be secured by very simple 
means. As will be seen from Fig. 2, a single screw serves 
to adjust the clutch, which has proved in practice a great 


The higher the vacuum the lower the temperature, and 
vice versa. Eight toten per cent., is the usual saving 
effected, in addition to easing the work of the condenser. 

The success of these heaters was made possible by reason 
of the peculiar tubes used, which are expanded into the 
tube plates, and ringed up on the inside, thus overcoming 
all expansion and contraction, and forming an absolutely 
tight joint for an indefinite period; and like all heaters 
and condensers built by this company, they are tested to 300 
pounds hydrostatic pressure, and are sold with a 10-years’ 
guarantee, 








WAINWRIGHT FEED WATER HEATER-PERSPECTIVE VIEW. 


ledge of the public and the architect the fact that in using 
this modern giant care must be exercised. Some one that is 
familiar with the means to control this powerful agency 
must be consulted. 

The work should be well laid out and its execution 
should be most carefully superintended, The most perfect 
and elaborated specifications may be of no value when the 
work is done by dishonest contractors or incompetent 
workmen. The close competition in electric light work 
frequently forces contractors to adopt some dodge to cut 
down the expense, and material inferior to the standard, 
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and low priced incompetent men, are the means adopted 
to save the small margin of profit. 

Architects who have a pride in their productions should 
place this work in the hands of skilled and non-partisan 
experts, men who are familiar with the different grades of 
insulation, and who keep posted on the various new and 
desirable improvements in this department that are con- 
tinually being placed on the market; experts who are re- 
putable engineers, and who will make the success of the 
plants they supervise their recommendation. 

Insurance companies of careful and conservative man- 
agement would be willing to take fire risks at a lower rate 
if they were convinced of the safety of the electrical in- 
stallations; and how better could they be assured of that 
fact than by the report of a thorough and careful super- 
vision by a non-partisan expert whose reputation depended 
upon the excellence of the work of the finished plant? 
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Oliver J. Lodge’s Lightning or other High-Tension 
Current Protectors. 


This invention, according to a description in the London 
Electrical Review, consists of a number of air-gaps, connect- 
ed to each other by coils or lengths of wire or other con- 
ductors, solid or liquid, which oppose the current either by 
self-induction or electro-magnetic iyertia, or by resistance 
proper. and of either adjustable or fixed width. The ap- 


paratus to be protected, whether it be lamps, telephones, |, 


telegraphic instruments, galvancmeters, meters, or any 
other kind of electrical apparatus, is connected to the 
last air gap of the series; the line wire, or exposed leads or 
other wires, into which it is feared that lightning or high- 
tension currents may possibly come, are connected to the 
first air-gap of the series. 





Fig. 1 shows the general arrangement of the invention, 
and Figs. 2, 3, 4 and 5 the practical method of applying the 
same. 

In Fig. 1, A Barethe terminals to be inserted in the 
leads, or between line wire and earth, etc. C Dare the 
terminals to be connected to the instrument or thing re- 
quiring protection. 





In Fig. 2, A and B are the terminals inserted in the 
leads, or 4 is connected with the line wire and B with 
earth. C Dare terminals connected with the instrument 
to be protected, or C with the ipstrument and D with the 
earth, or C with the instrument and D left insulated as 
desired. £' E*, etc., are air gaps or insulating spaces. 
These can be formed with one or more points or rounded 
ends, as shown, or with knobs or plates or vacuum tubes, 
or other suitable devices, G' G*, etc., are self-inducting 
coils, consisting, for instance, of gutta-percha covered wire 
coiled up on bobbins. 

The action of the arrangement is as follows : 

The ordinary currents, which it is intended to transmit 
through the apparatus to be protected. traverse the con- 
necting wires or self-induction coils G! G*, etc., and do not 
jump any of the air gaps. But lightning, or any other 
foreign and violent currents which may accidentally have 
got into the leads, will jump one or more of the series of 
air-gaps, and’ be thus diverted from the instruments or 
lamps to be protected. 

Thus, the insulating spaces or air gaps may be arranged 
so that the greater portion of a violent discharge will jump 
the first E';a certain fraction, saya tenth of the remainder, 
will jump the second E*; another fraction, say a tenth of 
this again, will jump the third E*, and so on; the amount 
finally permitted to go through the protected instrument 
being thus reduced to any desired amount. 

It may be well to set the air gaps or insulating spaces of 
different widths; for instance, the first having broad, 
rounded ends wider apart than the second, exposing larger 
surface and capable of easy examination and replacement 
(as by binding screw, /:), in case of damage by a flash; the 
second having small rounded ends or points close together, 
and capable of minute adjustment by screwing up as 
shown (with lock nuts), or equivalent device; the third 
still closer and finer, etc. It may also be well to vary the 
connecting coils, using thicker and more highly-insulated 
wire for the earlier coils, and thinner for the later, as 
shown. 

Fig. 3 shows a variation ugeful for protecting the insula- 
tion of covered wires or cables in which the exposed line is 
attached to terminal 4, and the protected onetoC. Bis 
connected to earth, 


The first, F', is preferably a knob, plate, or rounded end, 
as shown, and of stout conducting material; the second 
and subsequent ones, F*, F*, etc., can be knobs or points, 
preferably the latter, and can be adjusted nearer the cen- 
tral knob F* than F" is. 





Figs. 3 AND 4. 


In Fig. 4, A is connected to the up-line wire, B to the 
down-line wire, C and D to all the instruments in the sta- 
tion, and E to the earth. 

The conductor, X, connected with the earth, is placed 
between the entrance and exit wires, each of which is 
provided with a series of knobs, plates or points (with 
self-induction coils between) forming air gaps with this 
conductor. 





Fig. 5. 


Fig. 5 shows an arrangement whereby existing pro- 
tectors can be coupled up with resistances and other pro- 
tectors in accordance with the invention. F' and F? are 
the ordinary plate lightning protectors; F* and F* the 
well-known tubular lightning protector, in which a rod 
F* is closely surrounded, but insulated from a cylinder 
F*, the one being on one line, the other on the other line. 
Either the rod or the cylinder is usually studded with 
points almost, but not actually, in contact with the other, 
being separated therefrom by a thin stratum of air, a film 
of mica, or of other insulating material. F*, F*, and F’, 
F® are lightning protecting devices, on the same plan as 
those in Fig. 2. 

It may be added that in his patent specification for the 
protectois Mr. Lodge makes the following claims: 

1. The method of protecting instruments or other elec- 
trical appliances from lightning or other high-tensional 
currents, such, for instance, as may be received from elec- 
tric lightning leads, which consists in placing a ceries of 
two or more air gaps or other insulating spaces between 
the protected apparatus and the main line, whereby, after 
the first air gap has sh unted most of the bigh tension elev- 
tricity, the second shunts most of the remainder, and so 
on, substantially as described. 

2. The method of protecting from lightning and high- 
tension electricity generally, which consists in offering 
self-induction obstruction on the one hand, and dielectric 
weakness on the other, to the lightning ; and air-resistance 
obstruction, on the one hand, and thick wire conduction 
on the other, to the useful current ; each offer being re- 
peated several times, substantially as described. 

3. The apparatus for protecting instruments and line 
wires from lightning or other high-tensional electricity, 
which consists in a series of narrow air or other insulating 
gaps on the line wire with coiled resistances or impedances 
between, substantially as described. 

4, The addition to an existing lightning protecting device 
on the air-gap principle of one or more extra devices of 
the like nature joined up ‘in parallel” with it, whereby 
the residual high-tension electric fluid not taken off by the 
original device is in great part shunted by the second, and 
the residue of the remainder in great part by the third, and 
so on. 
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Conference of Eléctrical Units.* 


[Authorized Abstract. | 


An ordinary meeting of electrical units was held last 
night in the new extension of the polar area. 

The chair was taken at 7:46 by B. A. Volt, Esq., and the 
proceedings commenced with the singing of a hymn 
specially composed for the occasion by one of the Watts 
(D.Sc.): 


How doth the little busy volt 
Increase the ampére-hours, 

By exercising all the day 
His mighty storage powers. 


How cheerfully he fills each cell, 
How neat he spreads the charge, 
And labors hard in changing well 
Di-oxide to litharge. AMPERE. 


The president then opened the meeting in the following 
speéch: ‘* Fellow units and constants, it is with the most 
sincere pleasure that I look back on the great progress we 
have made in the last few years, partly, no doubt, owing to 
the enthusiasm of our younger members, but chiefly, I 
think, to the high example of truthfulness and accuracy 
given us by my honorable friends, the established standards, 


*From the London Electrical Engineer, 











whom I now see gathered around me.” [The committee 
was composed chiefly of standards, who were seated 
round the president in a Gramme rivg.| After some further 
remarks addressed chiefly to the younger members, the 
right honorable president proceedei: ‘‘ Before I close 
this perhaps tedious address, I feel bound to pay a humble 
tribute of respect to my venerable and esteemed contem- 
porary, the Siemens unit, little known, perhaps, to the new 


generation since he has retired from active service; but let _ 


me tell you, gentlemen, that but for him we might still be 
running along naked conductors in a helpless state of un- 
controlled barbarity, scarce knowing whether we were 
quantities or differences of potential, instead of which we 
see everywhere, or nearly everywhere ” (here the presi- 
dent looked pointedly at some young alternate volts who 
were sitting in series near the back of the hall).‘‘ order and 
law. I even hear with pleasure to-night that some of our 
most prominent members have organized a society for the 
conversion of foot pounds. The first meeting will be held 
to-morrow night. Subscriptions are earnestly invited, and 
I am requested to add that contributions of cast-off insula- 
tion or disused lines of force will be thankfully received. 
I will now detain you no longer, but call upon my honor- 
able friend the Siemens unit for a few remarks, by which 
all of us are sure to profit.” 

The Siemens unit, in a voice choked by self-induction, 
thanked the chairman for his kind references to him, and 
said: ‘‘I am now an old unit who have borne the current 
and heat of the day (the latter proportional to the square 
of the former); my insulation is getting thin and gray, and 
I now look forward to that quiet and peaceful ohm, ‘where 
potentials cease from troubling and the ampéres are at 
rest.’ I would erg(e) you, then, to direct your energy along 
legitimate channels, eschewing the by-paths of modern 
Ferrantic enthusiasm. I am sure that my old and respected 
friend the continuvus-current dynamo would never have so 
far lowered his efficiency as to consent to supply’ current to 
a tubular conductor for the base and vibrating purposes of 
high tension and homicidal transformers. I would beg the 
younger members to take pattern by him, and not to be led 
astray by the brilliant but erratic results obtained by that 
erg-destroying invention of the evil one, the alternate-cur- 
rent dynamo. My earnest prayer for each member present 
is that in times of trial and trouble, when short circuits 
and earths gather round your devoted heads, you may be 
sustained and comforted by self-regulation, and that your 
observed characteristics may approach nearer and nearer 
to the ideal which has been plotted for your guidance and 
direction. I trust that the young alternate volts whom I 


see around me will forgive me if I have in any way hurt ° 


their feelings, but I feel strongly that a volt who has per- 
suaded himself that the path of duty is a sine curve is 
cherishing a most fatal delusion, which must inevitably 
lead to the destruction of all that a unit holds dear in this 
system and in the next.” ~ 

‘ Here a young volt was led out by an elderly Rhumkorff 
coil in a violent fit of hysteresis. 

Scarcely had the honorable gentleman tottered to his seat 
when an alternate vclt sprang to his fect and poured out 
his indignation in a torrent of words: ‘‘I wish to speak 
with the utmost deference of the honorable standard who 
has just sat down, but I cannot be calm. My potential 
rises when I think of the insults heaped upon me and my 
family by an antidiluvian unit however respectable. Why, 
I say, does he wish to hint that we are upstarts? The 
first dynamos who ever lived gave alternate currents. 
The natural condition of a volt is to alternate, 
and yet we are despised and cried down, simply 
because we refuse to outrage nature by the artificial 
aid of a meretricious commutator. There is a violent pre- 
judice against us: coiled resistances refuse us passage; 
many established instruments decline to measure us; there 
is even a base conspiracy amongst motors, who have 
united to lock us out. But I have no fear; nature will tri- 
umph over foolish and malicious oppositions alike, and the 
glorious time will come at last, when potential will be in- 
finite, conductors attenuated to a geometrical line, and 
ampéres a thing of the past.” 

The next speaker was the ohm, who said she ‘‘ could 
not but deprecate the tone of violent and high-tension 
personality which had been introduced into the discussion 
by the last speaker. His accusation was that the ohms 
were wanting in permittance and conductivity. She ven- 
tured tu state that it had been demonstrated times with- 
out number that their coy resistance could be overcome 
by the steady attentions of a constant current, but she 
considered that the fickle and false attentions, or rather 
persecutions, of an alternating current, whose value at 
the best was but a mean one, were but justly requited 
when they met with impedance.” The speaker wound up 
an indignantly eloquent peroration with these noble words: 
‘“‘The manly and respectful attentions of a constant cur- 
rent we will receive with that courtesy which is their due, 
but the erratic, dishonorable and dishonoring seductions 
of a wobbling alternator we will never permit. No, sir, 
we have too much self-induction.” 

At this point the proceedings were interrupted by a violent 
disturbance created by an aged and respectable ohm who, 
amidst some confusion, screamed out that an ampére was 
crawling up her. He presently appeared at the top, and 
was then seen to bein a state of inebriation. The scandalized 
president just mustered sufficient potential togasp out an 
enquiry as to how he got there, to which theamperec olly 
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rephed that a volt had given him a “‘leg up,” and there the | the motor shown the armature is of the Pacinnotti ring | | carbon i is from 12 to 14 hours, thus avoiding the use of the 
matter had to rest; the refractory ampére could by no| form, with thirty coils alternately in opposite directions | double carbons necessary in the usual form of lamp. 


means be got down, as the back E. M. F. had just left the| instead of all in the same direction as is usual. The com- 


As an additional result of the disc form of carbon, a 


room. mutator is arranged with reference to this unusual wind-| large proportion of the light is thrown downward, where 


After this it was found impossible to proceed, as all the| ing, and is the most extraordinary feature of the machine. 
ohms were tucking their skirts round their legs and scream-| As the armature is stationary, so is the commutator: but 
ing violently. Accordingly the president, after one ortwo| the brushholder revolves, making fourteen revolutions to 
fruitless attempts to restore order, switched out the meet-|one of the magnets, and in the opposite direction. The 
ing. commutator in this case has thirty segments, and the 

eT et ae ee brushholder is geared to revolve, so that when the magnets 
have moved through one four hundred and twentieth part 
of a revolution, bringing afresh pair of poles and armature 


Our cut is a sketch of Mr. Rankin Kennedy’s new al-| projections opposite each other, the brushes will be on the 
ternating current-motor. It consists of two ordinary dyna- commutator segments connecting with the corresponding 
mos, ring or drum armatures (drum armatures in drawing), | 42™mature coils. 


and laminated field magnets; both armatures are on the| The result of this arrangement is to secure a steady and 
powerful torque. The large number of effective poles is a 


merit, and the arrangement of the motor is especially 
adapted for low-speed work. No tests of the weight 
efficiency have been made public, but, judging from the 
form of the machine, it should be high, while the electrical 
efficiency should compare favorably with that of other 
machines of the mulipolar slow running type. 


Kennedy’s Alternating Motor. 
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Electrical Engineering at King’s College, London. 


Great efforts are being made by the Council of King’s 
College to meet the growing wants of the age im the direc- 
tion Of electrical engineering. The engineering depart- 


laboratory for electrical engineering, to perpetuate the 
name of her distinguished husband, ard to be called the 
‘* William Siemens Laboratory,” is to be constructed and 
fitted with every modern electrical appliance. Through 
the kindness of the well-known engineers, Messrs. Davey, 
Paxman & Co., of Colchester, the council is enabled to 
equip a fine engine and boiler room with all the machinery 
requisite to provide the necessary power, and it is hoped that 
by this means the whole college will ultimately be lighted 
by electricity. A new chair of electrical engineering has been 
established, and the first professor has been appointed— 
namely, Dr. John Hopkinson, F. R.8., the president of the 
Institution of Electrical Engineers, than whom no better 
selection could be made to undertake the direction of such 
a laboratory. It is hoped that the new arrangements will 
begin with the October session. 
SS sea 





KENNEDY ALTERNATING MOTOR. 


same shaft, their coils being connected together. One of 
the machines acts as the motor, the other takes the place 
of the commutator; there are no brushes and no commutator, 
therefore no possibility of sparking. 

It requires two currents, one at a quarter of an alterna- 
tion in advance of the other, but it does not require 
any synchronizing, and it can start with load on from rest; 
the two currents at different phases are vbtained from a 
transformer or two line wires with a third for a common 
return, or from a coil wound on the field of one of the New Portable Photometer. 
combined machines. Larger machines are made multi- 
polar. 








The rapid adoption of the electric light for town and city 


A Novel Multipolar Motor. W. Queen & Co., of Philadelphia, have recently 
, ; : pe E brought out a. new form of Bunsen photo- 
A very ingenious addition to the list of multipolar mo-| meter, The instrument made by them is de- 


tors 1s that recently patented by Dr. Louis Duncan. It is 
designed to meet the need for acompact and efficient slow 
speed motor, giving a large output in proportion to its 
weight. The illustration shows half the machine in per- 
spective, the other half broken away to show the section 
of armature and magnetizing coils. The first thing that 
strikes one’s attention is the singular, and at the same time 
simple form of the field magnets. There are, in the ma- 





signed especially for street work, and will be found 
useful to municipal and government ispect- 
ors and experts having occasion to make candle 
power tests of arc and incandescent lamps. The 
photometer is well made and exceedingly compact, 
being 5} inches square in cross section and 38 inches 
in length, and is of polished cherry. ‘The lantern, 
as shown in the cut, slips into one end of the box, 
where it is firmly held; a small adjustable holder 
carries the standard light, which may be either 
one or two standard candles; this adjustment regu- 
lates the height at which the flame stands and 
also its distance from the screen; by making this 
latter distance exactly one foot, computation is 


xreatly facilitated. Distances are measured by 
2 yy greatly é ) 
YY a graduated bar, which slides in grooves along 
the side of the box. To allow for the difference in 
vision between the right and the left eye the in- 


strument is made reversible, i. c., it may be turned 
completely over so that the right eye observes the 
side of the disc before observed by the left, and 
vice versa. 
When not in use the lantern chianney slips out, 
and can be placed inside the lantern itself, after 
which the entire lantern box may be pushed in- 
side the photometer and small slides made to cover 
the two ends and the sight hole of the instrument, 4 
: making a solid box of it ; and a brass handle on 
one side allows the instrument to be carried as 
easily as asmall hand-bag. If desirable, a small in- 
candescent lamp may be used as a standard in- 
stead of the candles. The range of the instru- 
ment is from about 4 c. p. up. It has already 
been very successfully used in several tests involving ex- 
pert opinions, and will find a hearty welcome among elec- 





DUNCAN MULTIPOLAR MOTOR. 


chine shown, twenty-eight pole projections; the fourteen 
north poles forming a*spider that clasps the armature. 
These poles are magnetized by a single coil wound on the 
short wrought-iron cylinder, from the outer end of which 





they have a common origin. A similar spider and | "clans. 

magnetizing coil form the south poles. The two spiders petiole 

are shrunk on the same shaft, but are 80 turned with refer- A Compact Are Lamp. 

ence to each other that the south poles instead of being op- 

posite the north poles, have angular positions midway be-| The Russell arc lamp, of which we give an illustration, 
tween them. has been attracting some little attention of late by reason 


The essential points are, that the poles should be thus al-| of its novel form and useful qualities. 
ternately arranged, and that they shall be fewer by some} As will be seen; the upper carbon is made in the form of 
even number than the coils on the armature. a disc, which slowly turns during the operation of the 
The armature may be either fixed or stationary. ‘The | lamp, burning off the surface evenly. The disc is about 44 
cut shows the latter arrangement, in which case the power | inches in diameter, while the lower carbon is in the ordi- 
is obtained from the revolution of the field magnets, In nary pencil form, about 14 inches long. The life of the 


ment of this college has always had a high reputation, but | 
now, thanks to the munificence of Lady Siemens, a new | 


} 





for most purposes it is wanted, and the whole lamp is 
more compact than the ordinary form using the long car- 
bon pencils. 

The Russell Electric Lamp Company, of Boston, has 
given the lamp an elaborate test at its offices, and the 
results have from time to.time been noted in the daily 
papers. Some economy is claimed from the low resist- 
ance secured by using the disc. Its tests have given very 
satisfactory results, and the lamp is certainly an in- 





RussELL ARC LAMP. 


genious solution of the problem of lengthening the burn- 
ing time of a lamp without additional complications. 


OO OS Oe D> 
- 


A Correction by Dr. Tatum. 


To the Editor of The Electrical World: 

Sir: Permit me to correct an error in my paper on 
‘ Physiological Experiments with Electric Currents,”’ 
published in your issue for May 10, 

In reviewing the results I said: ‘*‘ Second. That, when 
reversed 300 times per second, a current to be fatal need 


lighting having caused a need of frequent tests for the pur- | not be of more than half the virtual density of a con- 
pose of conforming to certain standard conditions, James! tinuous current for the same result. This is the lowest 





A NEW PORTABLE PHOTOMETER. 


ratio between the ‘ least fatal densities’ given in Table V 
etc. 

Instead of ‘ least fatal densities” [ should have written 
‘* greatest densities survived.” 

The ratios of least fatal densities, as given in Table V., 
will be seen to be, approximately, for alternating and 
continuous currents : 

1 


For tl ack, 
or the neck, 


‘For the chest, 
4.5 5" 


By body weight, aR 


— nl 


Yonkers, N. Y., May 8, 1890, EDWARD TATUM, 
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Special Correspondence. 


NEW YORK NOTES. 
OFFICE OF THE ELECTRICAL WORLD, 
167-177 Times BUILDING, New YORK. May 10, 1890. 
J.H. Bunnell & Co., of No. 76 Cortlandt street, New York, 
dealers in telegraph, telephone and electric light supplies, have just 
issued an attractive price list which, although very extensive and 


copiously illustrated, is still sufficiently compact to make a conve- 
nient volume. 


Change of Address.—We are advised by the Sprague Electric 
Railway and Motor Company that they have temporarily discon- 
tinued their Philadelphia office, and that all business will, until 
further notice, be conducted directly from their New York office at 
16 and 18 Broad street. 


The Brush Electric Illuminating Company, of this city, 
and the Brush-Swan Electric Light Company, of New England, 
have removed their offices to the Times building. B.G. McFall, 
secretary and treasurer of both companies, will be at their offices 
ready to attend to all business that may offer. 


The New American Electrical Are Light Company, 
who control and manufacture the American System of electric 
arc lightning, have removed their offices to the commodious rooms 
Nos. 13, 14 and 15, corner 173 Broadway, and 2 Cortlandt street, 
where they will be glad to meet their friends and customers. 


Forty Miles of Trinidad Wire is the size of an order 
recently received by the Trinidad-Herman Insulated Wire Com- 
pany, 49 Liberty street. Mr. F. Day Voorhees, the company’s 
agent, says they have sold more than 150 miles uf this wire within 
the last three months.. They report business increasing and the 
wires giving satisfaction wherever used. 


Removal of Offices.—After May 5, the office and salesrooms 
of the Chalmers-Spence Company, asbestos manufacturers, this 
city, will be at 59 and 61 Liberty street instead of at their factory. 
419-425 East Eighth street,as formerly. The company extend a 
cordial invitation to our readers to call and see them in their new 
quarters, and examine their asbestos specialties. 


The Manhattan Electrical Supply Company, 26 Church 
street, are moving to 36 Cortlandt street, where they have secured 
the first loft. This will give them a very large room with power for 
manufacturing. The firm are sole owners and manufacturers of the 
Electric Alarm Clock illustrated in our advertising columns, and 
are going into manufacturing electrical specialties of all kinds on 
an extensive scale. 


A Large Wire Contract.—On May 7 bids were opened at the 
Firé Department Headquarters for “ Placing fire alarm electrical 
conductors underground in New York City.” The contract was 
awarded to the Standard Underground Cable Company, whose bid 
was the lowest, amounting to $47,771.59. The specifications in- 
cluded 650,000 feet of No. 14 conductor in “ Standard” lead 
covered underground cables, braided, and painted with “P. & 
B.” paint, and 30,000 feet of two inch pipe. 


Mr. J. Wallace, president of the Ozokorite Mining Company, 
Stewart Building, N. Y. city, has just returned from the mines at 
Soldier’s Summit, in the mountains of Utah, and makes very en- 
couraging reports. The miners are advancing rapidly along the 
new shafts, and are finding very fine ozokorite. The early work on 
their mining property was done by tunneling, and was of a tenta- 
tive nature; large shafts are now being worked, however, and they 
expect that by next fall the production will be very large. 


The Improved Independent Belt Power Air Pumpand 
Condenser is being sold by Conover & Co., consulting and 
mechanical engineers, 95 Liberty street. The firm claims that the 
pump is very economical, has an exceedingly efficient arrangement, 
is durable, and will operate with but little attention. The recipro- 
cating parts are counter-balanced and ample belt surface and heavy 
fiy-wheel prevent the belt from slipping. The pump is single acting; 
the overflow pipe is provided with a pocket where connection can 
be made when discharge water is used for feeding boilers. 


Mr. Bernard Lande, manager of the Anglo-American Elec- 
tric Manufacturing Company, J7'imes Building, New York city, 
makers of the Sorley storage battery, has returned from his trip to 
Chicago and East Saginaw. The Anglo-American Company, of 
Chicago, are making the battery and introducing them 
throughout the West. A large factory has been purchased at 
Kensington, Conn., where the home company is installiug nine 
Edison machines for electrolytic treatment of the storage battery 
plates. This new plant has a capacity of several hundreds of bat- 
teries daily. 


The Norwich Insulated Wire Company, 58 Cedar street, 
are working to the full capacity of their Greenpoint factory, on an 
order for 100 conductor cables for the New York subways. I 
understand that an order for 20 miles of this cable was recently 
received by them. The special feature of the wire is its insulation 
by paper saturated with a specially prepared solution. Mr. J. A. 
Wetmore, their agent, says that his recent trip, the first he has 
made for the company, has netted many very gratifying orders. 





He is to start out again soon, and many who read this article may | 


expect to see him in their offices. 


The Corporation of Hazazer & Stanley has succeeded the 
firm of Hazazer & Stanley, and will continue the regular business 
of the old firm at 32and 34 Frankfort street, this city. Mr. A. F. 
Stanley is president of the new corporation, Mr. E. W. Hazazer is 
vice-president, and Mr. Harry Hall secretary and treasurer. The 
corporation has doubled the manufacturing facilities of the firm. 
Electric bells is its specialty. The marked business ability dis- 
played by these gentlemen under the old management is sufficient 
guarantee that the business of tt.e corporation will not suffer under 
their direction. 


A very large belt is being made for the Louisiana Electric 
Light Company, of New Orleans, in which city the Fort Wayne 
Electric Company is installing a plant of 22,000 incandescent lights. 
The belt is 160 feet long and 72 inches wide, and is made of double 
solid butts. One side is made of two widths and the other of three 
widths of the best oak-tanned butts, cemented together, and with- 
out rivets. After cementing the whole is submitted to a hydraulic 
pressure of 200 tons. The belt will transmit 1,200 h. p. Chas, A. 
Schieren & Co., 45-51 Ferry street, this city, have the contract. 
They are making also, and for the same company, 550 feet of 48-inch 
double leather belting. 


Schaffer & Budenburg have removed to their fine new fac- 
tory bounded by Canton, Division and Bedford streets, Brooklyn. 
The factory is four stories high and 100 feet square, and is fitted up 
with all the modern machines for manufacturing tachometers, 
gauges, speed recorders and power plant specialties. The offices 
and salesrooms will remain in the present location, 40 John street, 
New York City; but Mr. Portring, the general manager of the com- 
pany, says their manufacturing facilities were by no means ade- 
quate to supply the demands for their goods, and the new factory 
is the consequence, They have a very simple recording steam gauge 
that is finding ready sale. 


The Eddy Electric Manufacturing Company are mak- 
ing a change in their New York representation,and Mr. M. E. 
Baird, the general agent of the company, has been in town fora 
day or two during the past week looking over the ground and com- 
pleting the necessary arrangements. In this particular Mr. Baird 
shows the energy and vim that has characterized his 
entire connection with the Eddy company. At their new loca- 
tion. the company will have very pleasant quarters, and their 
agent, Mr. Walter C. McIntire, of Philadelphia, will give his very 

| correct and able personal attention to pushing the sales of Eddy 
motors. The new agent, who from general appearance and man- 
ners might be supposed to be a Quaker, is known to his com- 
petitors in the motor business as a “hustler.” Mr. McIntire 
has a most enviable record in Philadelphia, and motor menin and 
about New York are advised to keep a weather eye open, for the 
new agent is very likely to be heard from when there are any motors 
wanted. 


The Sawyer-Man Electric Company’s rapid growth 
has necessitated still further enlargements and additions to their 
extensive manufacturing facilities and sales departments. They 
have just completed a fine new boiler-house, which is replete with 
labor-saving appliances for the handling of fuel, ashes, and all in- 
cidentals of a modern factury fire-house. Every precaution has 
been taken against loss by fire, the entire factory being provided 
with the Grinnell automatic sprinklers, and a fire department or- 
ganized. Four large water tanks, with a capacity of 5,000 gallons 
each, are located on the roof, and a reservoir of 40,000 gallons ca- 
pacity is also building in addition to the present water facilities. To 
meet the rapid extension of the business, as well as to provide 
means for promptly filling orders, the company has taken two large 
storehouses, one on Thirteenth street and one on Twenty-first 
street, which likewise serve as a reserve supply department, and to 
meet emergencies in case of fire at the main establishment. A tell- 
ing feature of the management is the attention shown to the per- 
sonal comfort, convenience, and welfare of the employs, and 
throughout the entire works are evidences of the excellent system 
maintained. We To 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, May 10, 1890. 


Cambridge, Miass.—An order regulating the speed of electric 
cars has been laid on the table by the Board of Aldermen. 

The Sherman Electric Company, Boston, are building a 
new motor car 12 feet long, 86 h. p., 288 cells, using the Sherman 
clutch. They have several applications for these motors. 


Rockville, Mass.-—The highways of Rockville are to lighted 
by electricity. An enterprising manufacturer has promised the 
plant, and a prominent citizen will contribute $50 to the fund. 


The Standard Sewing Machine Company, 173 Tremont 
street, Boston, have a pretty exhibit in their show window of a 
sewing machine in constant motion, run by a %-h. p. Sprague 
motor. 


The Exeter Machine Company, through Mr. J. F. Polsey 
have just placed one of their new patent ventilating wheels in the 
boiler room of the West End Power Station on Harrison avenue, 
Boston. 


To Increase Capital Stock.—The bill to authorize the increase 
by two millions dollars of the capital stock of the Boston Electric 
Light Company pacsed a second reading in the Massachusetts 
House of Representatives. 


The Lowell, Mass., Electric Light Company has just 
plac-d in position anew large-sized generator to furnish power- 
exclusively for the electric railway to Willow Dale. A new 200-h. p. 
Armington & Sims engine was lately added. 


The West End Company has recently placed with the Taun- 
ton Locomotive Works an order for 30 swivel trucks of a special 
design for use under the new, long open cars which are being built 
for the summer travel on the electric lines. 


- The Boston Office of The Electrical World is now con- 
nected by telephone (No. 3,064) and our friends are requested to call 
us up and post us on any items of news. We will also be happy io 
give them any information within our province. 


The West End Railway Company, of Boston, in order to 
use electricity and facilitate its operations, has changed the routes 
of its different lines. It is expected that greater speed will thus be 
obtained, and much more efficient service rendered its patrons. 

The North Adams, Mass., Gas Company is rushing the 
work on its new electric light station. The system used will be the 
Thomson-Houston, and the company will furnish about 60 street 
lights to burn all night, at 30 cents a lamp per night. This is the 
contract price for three years. 

Wakefield, M“[ass.—The contest still goes on between the 
People’s Company and the Wakefield Gas Company. The matteris 
now before the State Gas Commissioners, and is expected to be 
settled soon. The new street railway between Stoneham and Wake- 
field will be completed immediately on a settlement of the above 
controversy. 


The Milford & Hopedale (Mass.) Street Railway 
Company, with a capital of $60,000, recently organized, and 


Secretary, F. W. Morse of Grafton. Directors: E. P. Usher, F. W. 
Morse and Gen. W. F. Draper, of Manchester, N. H. Work will be 
commenced immediately. 


Nashua, N. H.—Plans have been formulated for the erection of 
a new building for the Nashua Light, Heat and Power Company. 
Work has been commenced on the new structure and is being pushed 
ahead rapidly. The building is to be built of brick and sufficiently 
large to accommodate a 1,000-h. p. plant. The site of the new 
structure is most desirable, and is near the new gas house. i 


Salem, Miass.—The Essex Electric Street Railway gave notice 
to the Board of Aldermen recently that it was about to con- 
struct its road, and that it considered the overhead trolley system 
the best it could adopt; it therefore petitioned for leave to erect 
poles and wires in Oakland, Balcomb, Northend, School, Buffum, 
Mason, North Federal, Washington, Front, Central, Charter, Wal- 
nut and Derby streets to Block House Square. 


Gas and Electric Consolidation.— When the Massachusetts 
House reached the Senate bill to authorize the consolidation of gas 
and electric light companies, Mr. Hildreth, of Harvard, moved the 
amendments moved in that branch by Senator Pinkerton, but lost, 
relating to the terms of agreement for consolidation and the valua- 
tion of the corporation resulting from such consolidation. The 
amendments were ordered printed, and the House adjourned with 
the bill under consideration. 


The Collett Car Brake Company, of Boston, have invented 
and patented a very unique brake for street cars whether run by 
horse or electric power. They are in practical service on the Rob- 
inson Radial Car, operated by the West End road; also on the Lynn 





elected the following offic-rs: President, E. P. Usher, of Grafton; 





& Boston line, and in the cities of Worcester, Springfield and Salem. 
Their prompt adoption by these lines, as well as_ by the Newbury - 
port car builders, is a proof of their excellence, anda guarantee of 
rapid growth in popular favor. 


Relaying a Telephone Cable, Noank, Conn.—Superin- 
tendent E. B. Baker, of the South New England Telephone Com- 
pany, with a gang of men under Mr. Thomas Scott, is taking up 
the telephone and telegrapn cables between Fisher’s Island and 
this place via Mystic Island; they will now run in a north- 
westerly direction from Hayles Beach across to Pine Island near 
Eastern Point, Groton. When the work is completed perfect wire 
communication will be established with Fisher’s Island. 


Bangor, Me.—The plant of the Bangor Electric Light and 
Power Company, now in process of erection at Veazie, will, it is 
thought, be the largest electric station in New England. The 
foundations are at present nearly completed and consist of more 
than 2,000 cubic yards of masonry. The entire length of the build- 
ing will be 242 feet and the width 75. Six large water wheels are to 
be put in at once, each of 100h. p. In addition, there will be an 
auxiliary steam power. Half a million feet of lumber will be used 
in the construction of the building. 


Tarifville, Con.—A company is being formed for the pur- 
pose of damming the Farmington river about three miles below 
this place, and using the power thus secured, about 2,000 horse 
power, for electrical purposes. The land and the necessary rights 
have been secured, and when the dam and power machinery are 
ready dynamos will be set up furnishing eleciricity, which will be 
brought to Hartford and there distributed for use: The capital of 
the company will be from $75,000 to $100,000. E. C. Terry and A. C. 
Dunham, of Hartford, are interested. 


Exhibition of the Phonograph Before the Massa- 
chusetts Club, of Boston.—The members of the Massachusetts 
Club were treated to a novelty in the way of speech-making at the 
dinner last Saturday at Young’s. Speeches by Gov. Brackett, 
Ex-Gov. Long, Hon. Edward L. Pierce, Hon. Chas, C. Coffin, State 
Treasurer Warden and Mayor Hart were reproduced by the pho- 
nograph before a large gathering of members. There was alsoa 
phonographic reproduction of the famous “Breaking Waves 
Dashed High,’ as sung into the instrument by Hon. Samuel B. 
Noyes. 


The Lawrence, Mass., City Government Inspects the 
Signal System in Boston.—A delegation of members of the 
Lawrence City government, with the chief of police of Boston, made 
a tour of inspection through Joy and Hanover streets police 
stations recently. The party was in charge of President Wilson, of 
the Municipal Police Signal Service. They were shown the practi- 
cal workings of the signal at Hanover street station, by Lieut. 
Hanley. They expressed themselves as much pleased with the 
system in use here, and it is thought it will be adopted in 
Lawrence. 


The Standard Klectric Time Company., of New Haven, 
Conn., is installing many private plants of its electric time system, 
Among those recentiy placed are: The Okonite Company, Passaic, 
N. J.; the Standard Steel Casting Company, Thurlow, Pa.; Robt. 
Wetherall & Co., Chester, Pa.; the Cheney-Bigelow Wire Works, 
Springfield, Mass.; the Sawyer-Man Electric Company, New York 
city ; the Edwards Manufacturing Company, Augusta, Me.; the 
Bank of Commerce, Toronto, Canada, in theirnew banking-house, 
and others. General town systems have also recently been estab- 
lished in Naugatuck, Conn., and Fitchburg, Mass. 


The Copper Supply Question.—Owing to the extraordinary 
growth of the business of lighting and distributing power by elec- 
tricity, and to other uses of electricity, there has beena tremendous 
increase in the past few years of the demand of copper. The demand 
has been mest urgent for the metal produced by the Calumet & Hecla 
and the other mines at Lake Superior, nearly all of which are 
owned at Boston. The price of this copper, after the French syndi- 
cate broke in March, 1889, tumbled until it reached 1! cents. Since 
last October the demand has been so great that the price has risen 
until now sales have been made for delivery next August at 15 
cents. 


Electric Light on the Connecticut River Railroad .—For 
the past three years a train running between Springfield and North- 
ampton has been lighted by electricity, and it has been worked so 
satisfactorily that the company have made several important im- 
provements with a view to permanent use. A new style of battery has 
beer adopted. A meter showing the strength of the current as it 
passes through the cars and an improved switchboard have been 
placed in the baggage car where everything is regulated. Another 
new device is the Jordan electric coupling, which connects the wires 
as they pass over the platforms, over which new and handsome 
lamps have been hung. The three cars used on this train have re- 
cently been handsomely furnished, and the appearance in the night 
is rich and striking. 

The New England Telephone and Telegraph Com- 
pany.—The annual meeting of the stockholders was held at No. 
18 Cortlandt street on May 5. ‘The treasurer’s report showed that 
the earnings in 1889 were $1,255,570, the expenses $957,305, leaving 
net earnings of $298 265, an increase over 1888 of $27,538. The old 
Board of Directors was re-elected as follows: Frederick Ayer, Ben- 
jamin C. Deane, William H. Forbes, John E. Hudson, Henry 8. 
Hyde, Albert O. Morgan, Moses G. Parker, Stephen Salisbury and 
Thomas Sherwin. The directors then re-elected the officers, who 
are: Thomas Sherwin, president; Henry 8S. Hyde, vice-president; 
William R. Driver, treasurer; Frederick J. Boynton, secretary, and 
Jasper N. Keller, general manager. 


The Electric Clab.—The revised constitution and by-laws, sub 
mitted a month ago, were under discussion at the Electric Club 
at Boston at its recent meeting. Amendments more clearly 
defining the status of members were adopted. The provision 
in the old code, restricting membership to persons en- 
gaged in electrical pursuits, wa3 rejected. The 
cbanges that were made in the new constitution were all on 
minor points, and provoked no contest. The regular monthly din- 
ner of the club, whichis announced for Monday the 19th, will now 
be postponed till Wednesday the 21st, as the American Institute of 
Electrical Engineers will hold their annual convention in Boston 
on the 2ist and 22d of this month. This change will enable the 
Boston Electric Club to entertain the Institute as their guests at din- 
ner, and there will probably be from 200 to 250 present. 

L. H. H. 








PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
31 Crry TRUST BUILDING. PHILADELPHIA, May 10, 1899. 


W.S. Griffith & Co., 114 South Fifteenth street, have just put 
in for I. S. Custer’s Sons, 15 arc lamps, a Schuyler dynamo, and a 
Fitchburg engine of 40 h. p, 


Moore & White, Philadelphia, manufacturers of friction 
clutch pulleys and couplings, are doing brisk business with electric 
light and power companies. 


Watchman’s Clocks and household specialties are being 
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wired for by the Raymond Electric Company, 501 Chestnut street. 
Mr. W. J. Raymond is managing the business of the company. 


J. Elliott Shaw & Co., 53 North Ninth street, aim for a 
place in the front ranks of the trade with their Norway iron box 
and frame bells. The enterprise of this firm is evidenced by their 
continual and successful efforts to improve the quality of their 
specialties. 


The Keliance Electric Company, 720 Sansom street, are 
doing a good business in construction and repairs. Mr. T. W. 
Monkhouse, of this company, is at work on a novelty that will 
shortly be placed on the market. It is said to be one that will meet 
with a frequently mentioned need. 


Mr. N. A. Wood, 1,123 Chestnut street, an electrical engineer 
of long standing, is devoting his time almost entirely to installing 
electric lighting vlants and putting in houschold electrical special- 
ties. In connection with this business he is taking orders for pho- 
nographs and the phonograph-graphophone. 


The Interior Conduit and Insulation Company, of New 
York, has established a Philadelphia office in the Provident Build- 
ing, corner Fourth and Chestnut streets. Mr. H. M. Underwood 
general agent of the company, has been in Philadelphia since May 
l,and will remain two or three weeks longer. Mr. B, Frank 
Johnson, brother of President E. H. Johnson, will be the agent of 
the conduit company in this section. 


To Keep Boilers Clean.—A very useful little book on this 
subject has been prepared and will be sent to any address upon 
application to Mr. G. W. Lord, 316 Union street, who manufactures 
electro lubricating oils. Mr. Lord claims that in making his com- 
pound for cleansing boilers he does not use any material that will 
affect the boiler, and that it will thoroughly eradicate all scale, 
dirt and grit. The compound seems to be meeting with general 
favor. 


William Sellers & Co. are making a specialty of electrically 
operated cranes for large mills and factories; and they have 
numerous orders on hand. They are making for the Altoona shops 
of the Pennsylvania Railroad Company, one 5 and one 15-ton crane. 
The crane now used in theirown works has been in use for more 
than a year, and has never met with any accident. A Sprague 
motor is used, and the crane can be run at a speed of 120 feet per 
minute. 


The Whitney Contracting Chill.—A. A. Whitney & Sons, 
of this city, are sending out a special circular concerning their con- 
tracting chill. The wheels cast in these chills are, they say, 
brought to a high degree of perfection. They areconstantly adding 
to the variety and number of their patterns, and make, besides 
the standard form now in general use, wide tread wheels for log- 
ging, oval spoke wheels for locomotive trucks and tenders, street 
car wheels with ordinary and reversed dish, and double flanged 
wheels for overhead cranes and carriers. 


The Gibson Gas Fixture Works, 1,426 Callowhill street, 
Philadelphia, report a good business and brisk sales. They were 
established six years ago with the expressed purpose of selling 
only to dealers. That this method of operation is a successful one 
is shown by the trade they are now doing. The Gibson Gas Fixture 
Works have adopted this principle: We think that no manufac- 
turer of gas and electric light fixtures should hold communication 
with a consumer direct, even by the invitation of a dealer. 






WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 The Rookery, Chicago, May 10, 1890. 


Konia, Mich.— The electric company are about to enlarge their 
boiler capacity. 
Milwaukee, Wis.—It is rumored that the Hinsey Electric 
Street Railway may change hands soon. ; 
The Colorado Springs (Colo.), Rapid Transit Com- 
pany has let the contract for a power: house. 


Deadwood, S. D.—The Black Hills Electric Light Company 
will add an incandescent dynamo, also 120 h. p. boiler and engines. 


Fort Smith, Ark.—The Fort Smith Gas Light Company will 
install a plant for from 500 to 7@incandescent lights. They will re- 
quire a 150 h. p. engine, and a 100 h. p. boiler. 


Detroit, Mich.—Henry Carew & Co. have built a new electrical 
factory at 1445-1453 Woodward avenue, at a cost of $22,(00. The 
building is of brick and is three stories high. 


Racine, Wis.—The Thomson-Houston Company, it is said, are 
desirous of establishing an electric car line in this city. The com- 
pany now control the electric light plant here. 


St. Cloud, Minn.—A well known street railway man is negoti- 
ating for the purchase of the street railway here. If the purchase 
is effected the system will be greatly enlarged and electricity sub- 
stituted as a motor power. 

The American Electric Fence Company has been in- 
corporated at Chicago, with a capital stock of $300,000. Incor- 
porators E. L.Ingalls and F. Babcock. E. G. Fish may be addressed 
care Park National Bank, Chicago, Tl. 


The Electric Merchandise Company has been incorporated 
at Chicago, to manufacture and lease machinery used in the con- 
struction of electric railroads; capital stock, $50,000; incorporators, 
Cyrus Emery, John L. Ludwig, and William R. Mason. 


Mr. F. M. Anderson, 3,737 Cottage Grove avenue, Chicago, 
has secured the contract for the complete electrical wiring of 40 
flats for burglar alarm, house bell and electric gas lighting service 
in one of the extensive flat buildings on the South Side. 


The Lockwood Instrument Company, of Detroit, Mich., 
have supplied the indicators for the new switchboard of the Muni- 
cipal Electric Light and Power Company,of St. Louis, Mo. The 
order was quite a good sized one, embracing, as it did, 50 instru- 
ments. 





















































Des Moines, Ia.—The Des Moines Electric Light Company are 
about moving to their new and finely-equipped station, which is 118 
feet by 100 feet. They have a brick smoke-stack 125 feet above the 
floor line, which is seven feet square inside. Their boiler capacity 
will be 1,200 h. p. when completed. 


The East Cleveland Railroad Company is endeavoring 
to secure the right of way on St. Clair street, between Seneca and 
Water streets. This will give it a short down-town loop, and avoid 
the switching on Superior street. The same company has started 
relaying the track on Prospect street with heavier rails on improved 
chairs. 












A Suggestion.—Now that the lawn sprinklers are again ap- 
pearing in such numbers on Euclid avenue, Cleveland, a suggestion 
as to them may be timely. Many of them are kept going in the 
evening, a few being in front of houses lighted electrically. Why 
does not some one try lighting them electrically, after the plan of 
electric fountains ? 








The Pennsylvania Insurance and Trust Company’s 
new building, opposite the State house, is being fitted up with 
gas and electric light fixtures by Messrs. de Kosenko & Hetherington, 
Thirteenth and Hamilton streets, manufacturers of such fixtures. 
The outlets will number over 800. Thy are making up some beauti- 
ful fixtures for St. Andrew's M. E. Church, New York City, and for 
the New York Avenue M. E. Church, Brooklyn. They will soon 
move to their large new building and salesroom on Sumner street 
just above Eighth. 








Cleveland, Ohio.—The Euclid Avenue Electrical Company is 
the name of a new house goods suppiy house, managed by Mr. 
H. B. Spiegle. This firm will handle bells and push-buttons made 
vy the Cleveland Electrical Supply Company, and the New Haven 
Clock Company’s annunciators. They promise to build up a good 
trade in the eastern part of the city. 


The Knapp Electrical Works, 54 and 56 Franklin street, 
Chicago, is carrying an unusually heavy stock of high-grade 
weather-proof wire that is specially adapted for all pole line work, 
and which can be shipped on telegraphic notice. This company 
also reports the sale of several tons of field and armature wires 
The magnet wires handled are of the highest quality and never 
fail to give satisfaction. 













Mr. Walter T. Smith, the general manager of the Heisler 
Electric Light Company, of St. Louis, Mo., was in Philadelphia 
last week. Mr. Smith says the business of the company is not only 
very large, but growing rapidly; and he speaks in a matter of course 
manner of the frequent securing by his company of large contracts. 
Among the contracts now on hand are those for Picton, Ont. ; Fitch- 
burg, Mich.; Milledgeville, Ga.; a 400-light isolated plant for Erie, 
Pa.; and a 400-light increase for Tampa, Fla. The Heisler long-dis- 
tance lighting system is being successfully operated in various parts 
of the country. 













Mr. J. E. Colby, of Chicago, has devised a simple electric- 
combination lock for safes and vaults that will defy the most ex- 
pert burglar to open unless he first learns the combination. The 
lock is manipulated with the aid of a single cell of any dry battery. 
The tumblers are controlled by small electro magnets, and are so 
arranged that the circuit can only be completed and the tumblers 
thrown when the connections are properly made. 


J.J. Wyan & Co., 72 and 74 West Monroe street, Chicago, have 
secured additional floor space that more than doubles their present 
capacity, and are placing the necessary machinery and equipment 
to enable them to fill orders for any style or size of electrical brass 
castings. The company also make a specialty of nickel plating on 
an extensive scale, and are now patronized the electrical supply 
and manufacturing companies desiring work of this character. 


The Novelty Electric Company, of Philadelphia, are doing 
a large trade in supplies, are extending their manufacturing facili- 
ties and preparing a number of novelties. This company, as 
was mentioned in a recent issue of THE ELECTRICAL WORLD, have 
taken the agency for J. H. Mason’s private battery as well as the 
agency for the P. & B. compound, a material used for insulating 
the joints in the connections of insulated wires, cables, etc The 
compound is an excellent non-conductor, is water proof, and, it is 
said, fire proof, and may be applied to metal or wood. It has been 
used extensively in painting the manholes of conduits in Phila- 
delphia, and is said to work excellently. 
















Electric Clocks. —Philadelphia people are giving evidence that 
they appreciate the excellent time pieces.sent out by the Spellier 
Electric Time Company, 27 South Eleventh street. The company 
have a very fine electric time station, from which they control cir- 
cuits on which are placed more than 200 secondary clocks. The 
manager, Mr. W. O. Snyder, informs me that they have installed 
more than 300 secondary clocks with regulators in isolated plants, for 
stores, factories, ete. The company will sell a system outright, or 
will install it on royalty. Mr. Underhill, of the Penn Square Hotel, 
remarked to your correspondent: “I never have any trouble with 
the clock received from this company. It heeps perfect time, and 
gives absolutely no trouble.” 


The Pond Engineering Company will furnish the Streator 
Ill., Electric Railway Company a complete steam plant, including 
two 125 h. p. Armington & Sims engines, Hoppes feed-water heater, 
pumps, pipe work, etc., erected complete. Their Kansas City 
office will place a 100 h. p. Armington & Sims engine in the Wash- 
ington apartment house, in that city. The Pond Engineering Com- 
pany’s sales of Sheffield grate bars and Standard rocking grates are 
reported large. 













Mr. Paul B. Chaney, having resigned his position with the 
Central Thomson-Houston Company, of Cincinnati, will hereafter 
devote his entire time to the interests of the Novelty Electrical Sup- 
ply Company, of that city, with headquarters at 83 Coleman street, 
where he will be pleased to meet his friends in the electrical busi- 
ness. The company is now doing quite a supply business, and find 
that they will have to increase the capacity of their factory to keep 
up with the orders. 










A Suggestive Incident.—-One day recently a double truck, 
well loaded, became “stuck” on the track of the Lehigh Avenue 
Electric Street Railroad. The incident afforded a good opportuni- 
ty for a demonstration of the power that can be exerted by the 
storage battery manufactured by the United Electric Im- 
provement Company, which is in use on thisroad. The driver 
of the car, whose progress was impeded by the truck, simply 
attached his vehicle to the one in distress, turned on the power, 









Telephone Quotations.—Col. S. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks as 
follows: 












a : i eas ia i. ihe 4 rrr $290@$295 | Cumberland...... ..... $ 59@ $60 

ad truck, load, berues and all wore fread oreo thelr dilemma with Central Union.......... 62@ 63) Wisconsin...........-... 116@ 117 
no apparent inconvenience to the car. The United Company have | Michigan................ 98@ 99} Bell of Missouri......... 140@ 145 
a large plant in connection with the Germantown central station | Great Southern......... 30@ 32)| Iowa Union............. 21@ 23 


With a capacity of 500 lights. The battery plant is installed at Missouri and Kansas... 54@ 55 


8ome distance from the station, in the heart of a most profitable 
hghting district. These batteries are made on the plant formation 
Principle, by which it is said the active material is not put in in the 
form of paste, or cement, or paint, but cast in form, and a support 
plate put in afterward. The company are experimenting on a 
Plate to be made entirely of active material. Their batteries have 
been discharged at the high rate of 160 ampéresin one hour. They 
have a chart showing the discharge of these batteries in service at 
& Variation extending from a low output up to160ampéres. The 
battery weighs 34 pounds, and they claim to have taken 234 ampére 


OEE SEES B8@ 40 
Rocky Mountain Bell.. 40@ 45 
ELECTRIC LIGHT STOUKS. 


Chicago Arc Light and Chicago Edison Co..... $115@$117 
GE casa cagednscseae $109@$119 


The Rice & Whitacre Manufacturing Company, 47 and 49 
South Canal street, Chicago, have turned over to the West Side Rail- 
way Company the Russell engines that will be used in operating 
dynames and other electrical machinery. There are two 12 x 18 
engines in the tunnel station, an 11 x 18 engine at the Fortieth 
street station, anda9X 12 engine in the Rockwell street power 
house, The Rice & Whitacre Company were complimented on the 
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thorough and expeditious manner in which they filled their con 
tracts for these engines. 


The Andrews Switch.—J. Lang & Co, 44 Michigan street, 
Chicago, are now working tothe full capacity of their shops on 
the various sizes of their celebrated “ Andrews switch,” ranging 
from 100ampéres up to 2,000 ampéres. In these switches the clips 
and tongues are made of the purest copper obtainable, and the 
body parts are cast from a composition metal of high conductivity. 
This company also manufacture the gas tight combination attach- 
ments for affixing incandescent lamps to gas fixtures; and also the 
L. & N. automatic water tevel gauge. F. pE L. 





SOUTHERN NOTES. 


Westminster, Md.—The flour mill of N. J. Gorsuch & Son, is 
to be lighted by electricity by the firm’s own plant. 

Fayetteville, N. C©.—The Cumberland Cotton Mills intend 
adding an electric light service, with 150 incandescent lights. 

Alexander City, Ala.—The machine shops of Robinson & 
Thomas are to be lighted by electricity from the firm’s own plant. 

Pimlico, Md.—The equipment of the Pimlico and Arlington 
Horse Railway Company with electric motors is now under con- 
sideration. 





Columbia, 8S. €.—The Congaree Gas and Electric Company 
contemplates using water power. But the canal will not be fin- 
ished till the fall. , 


New Orleans, La.—The Louisiana Electric Light Company are 
erecting an additional plant, which, together with the present one, 
will give a capacity of 2,000 arc and 40,000 incandescent lights. 


Consolidation.—Some time since the consolidation of the elec- 
tric light and power department of the Birmingham, Ala., Gas, Elec- 
tric Light & Power Company, with the Birmingham Union Railway 
Company, was effected, together with the placing of the Ensley and 
Bessemer dummy lines under the consolidated management. The 
total mileage of the above roads aggregates 39 miles; 15 miles horse 
and 24 miles single track dummy line. It is now proposed to operate 
the entire system by electricity,and the Thomson-Houston Elec- 
tric Company is reported as having proposed to equip the entire 
system with electric power for the consideration of $1,000.000 cash. 
First mortgage bonds of the consolidated roads will be issued. The 
Biimingham Union Railway Company have been granted a fran- 
chise for an electric road by the city. Contract for machinery has 
not been closed. XT. NB 





THE TELEGRAPH, 
Quincy, Mass.—During a recent storm, lightning burned out 
all but three of the lines at the Quincy Telephone Exchange. 


The Telegraph in India.—The length of telegraph lines open 
in India last year was increased by 16,200 miles, and the messages 
sent exceeded 1,800,000. 

The Essick Printing Telegraph Company have placed 
an instrument at 101 Commercial street, Boston, communicating 
between President Dale’s offices and the main offices in Devonshire 
street. 


Lowell, Mass.-The Massachusetts Pulsion Telephone Com- 
pany has petitioned for a license to erect poles and string wires on 
some of the public streets, the wires being stronger than those now 
strung and carrying no electric current. 





Lowell, Mass.—At the last meeting of the Board of Aldermen 
a resolution was introduced to borrow $10,C00 for increasing the 
number of signal boxes for the police telegraph system, and for 
erecting a new police building. The Gamewell system is the one 
now used. 


Overhead Wires.—From exhaustive information collected 
during a series of years, the Imperial Telegraph Department at 
Berlin, Germany, has deduced the conclusion that wires strung- 
overhead afford protection in equalizing atmospheric electricity 
in storms. 


International Telegraph Rates.—In the telegraph confer 
ence, now in session at Berlin, Germany proposes two uniform rates 
of 12% and 15 centimes per word, between all European countries, 
Each country is to retain the telegraph revenue, asin the case of 
the posta] revenue, only paying 60 centimes per message to each 
country through which a message passes. 


Absorbed by the Western Union.—The Western Union 
company has purchased outright the control of the San Antonio 
& Aransas Pass Telegraph Company, which has heretofore been 
operated by the road of the same name. There are somewhere in 
the neighborhood of 600 miles of lines belonging to the company, 
and the new acquisition is a valuable one to the Western Union. 


Cable Message Word Limit.—The “Ocean Cable Confer- 
ence” at Paris proposes to reduce the word limit 0 cable messages 
to eight letters in code messages. Heretofore the limit for cipher 
words has been 10, and codes were framed with that limitation in 
view. The rule of the companies has been that words over 10 letters 
in length were to be charged for as two words. Under the new regula- 
tions it would be necessary to formulate entirely new cable codes. 
It is probable that the exchanges will protest against the proposed 
limitation. 


Sale ofa Telegraph Company.— Muller & Son, auctioneers, 
New York, have sold for and on behalf of the receiver of the 
Commercial Telegraph Company the right, title and interest of the 
company in the estate, real and personal (including among other 
things the roof privileges, wires, poles, telegraph instruments, 
patents for improvements in telegraphy, and applications for 
patents and the plant of the company, tools, machinery, furniture 
and supplies), at No. 18 Broadway. The New York Quotation Com- 
pany claimed that they had purchased the good will, privileges, 
etc., last December, at a Sheriff's sale, and entered a protest against 
the present sale. Patents were sold at $5 each. The property was 
sold for $1,000, making the total product of the sale $1,210. Mr. C. F. 
Merritt was the purchaser. 


THE TELEPHONE. 


Fort Payne, Ala., is to have a telephone exchange, which will 
be in operation by the middle of the present month. 

The Inter-Continental Telephone Company has in 
Caracas 835 subscribers, with 326 orders waiting; in La Guayra, 150 
and 12 waiting; in Valencia, 226 and 21 waiting; in Porto Cabello, 
98 and 13 waiting. The total gross receipts of the Inter-Continental 
Company for five years, 1883 to 1888, were $216,257.58; expenses, in- 
cluding repairs and reconstruction, $124,582.14; net receipts, $91, - 
675.44—a truly remarkable showing, and they are growing very fast, 
as the above list of waiting subscribers shows, This company has 
lately sold out to an English syndicate. The Tropical American 
Telephone Company, of Boston, furnishes all supplies to this com- 
pany, 
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THE ELECTRIC LIGHT. 


Veray, Ind., is about to have electric lights. 
Clayton, Ont., will pay $90) a year for thirteen electric lights. 
Opelika, Ga.—Work has been begun on the electric light 
works. : 
Coaticook, P. Q., is seriously considering the electric light 
question. 
Waxahachie, Tex.—An electric light plant will probably soon 
be erected. 
*Bichland, Ga.—Estimates are being secured for an electric 
light plant. 
Palestine, Tex.—The Illuminating Company will put in 
another dynamo. 
Kenton, 0.—Electric light and electric street railways are 
being considered. 
Penctanguishene, Ont.—The Methodist church will be light- 
ed with electricity. 
The Fostoria, 0., Electric Light Company will install 
an incandescent plant. 
Stevens Point, Wis.—An incandescent plant is in contempla- 
tion by 8. A. Sherman. 
The Waterloo, lowa, Gas and Electric Light Company 
are installing a new plant. 
Camden, 8S. C.—W. E. Glenn will receive bids until about May 
15 for an electric light plant. 
Chillicothe, Mlo.—The incandescent system will be used in the 
new plant about to be erected. 
Bridgeport, W. Va.—lIt is said that Wheeling parties will put 
in the new electric light plant. 
The Creston, Ia., electric light and water-works plant is to be 
completed by the Fourth of July. 
Nevada, "o.—Improvements are contemplated by the Nevada 
Gas and Electric Light Company. 
Osage City, Kan., proposes to light its streets by electricity. 
Mayor Artz can give information. 
The Tilton, N. H., Electric Light Company will in- 
crease the number of its are lights. 
Morganton, N. C., will entertain proposals until June 1 for 
the erection of an electric light plant. 
Kalamazoo, Mich.—An electric light company has been or- 
ganized to light the streets of the town. 
“Charlotte, Mich.--An arc machine will probably be added to 
the Charlotte Electric Company's plant. 
Graham, Va.—The Graham Furnace Company has, it is said, 
let the contract for an electric light plant. 
Richland, Ga.—J. A. Walker wants prices on 4 small electric 
light plant fur a town of 1,000 inhabitants. 
Charleston, S.C.—The Charleston Light and Power Company 
will add a 125 h. p. boiler and 150 h. p. engine. 
Cedartown, Ga.---The city has granted a franchise to a New 
York company to erect an electric light plant. 
Golden, Colo.—An engine and twodynamos will be added to 
the plant of the Golden Illuminating Company. 
Morganton, N. C.—T. J. Gillam will receive proposals until 
June 1 for the erection of an electric light plant. 
Madison, Ga. —The city government contemplates the erection 
of an electric light plant for street illumination. 
Central City, Ky.—The Central Coal & lron Company contem- 
plates erecting an electric light plant at its mines. 
Schuyler, Neb.— Water-works and electric lights are improve- 
ments contemplated. F. H. Kolm may be addressed. 
The Portage Electric Light Company has filed articles of 
incorporation with the Wisconsin Secretary of State. 
Bridgeport, Ala.—An electric light plant is to be established 
by the Bridgeport Land and Improvement Company. 
Pekin, f11.—The Pekin Jenney Electric Light and Power Com- 
pany are thinking of installing an incandescent plant. 
Grand Ledge, Mich.—The city of Grand Ledge is going to 
have an additional dynamo and LI arc 2,000 c. p. lamps. 
Morganton, N. C.—It is probable that the Western Insane 
Asylum at this place will soon be lighted by electricity. 
Baltimore, Md.—The Waterhouse Electric Company are put- 
ting in 1,000 more Ft. Wayne Electric Company’s lights. 
Waynesboro, Ga.—W. A. Wilkins will purchase boiler, en- 
gine, dyn amos and appliances for an electric light plant. 
Mexico, Mio.—The Mexico Electric Light, Heat and Power 
Company expect to increase their engine power shortly. 
Sunbury, Pa.—The Edison Electric Dluminating Company 
will increase their arc and incandescent plants very soon. 
Hoosick Falls, N. ¥.—The Hoosick Falls Water Power and 
Light Company will add a 650-light incandescent dynamo. 
Leadville, Colo.—The Leadville Electric Light and Power 
Company are thinking of adding 1,000 incandescent lights. 
Cornelisville, Pa.--Several new arc circuits are to be added 
to the present capacity of the local electric light company. 
Bellefonte, Pa.—The Edison Electric Nluminating Company 
will add an arc machine, and feed water heater and pump. 
Sycamore, Ill.—The Sycamore Electric Light Company will 
extend their incandescent circuit and putin larger dynamos. 
Tifiin, 0.—The Tiffin Edison Electric Uluminating Company 
are getting ready to put in new dynamos, engines, boilers, etc. 
Houghton, Mich.—The Peninsu la Electric Light and Power 
Company have their new station at Lake Linden in operation. 
Springfield, Ell.—The Springfield Electric Light and Power 
Company are preparing to handle the power for the street cars. 
Spartapsburg, 8. C.—The electric light plant has been com- 
pleted, and last week the light was turned on for the first time. 
Oshkosh, Wis.—The Oshkosh Electric Light and Power Com- 
pany contemplate changing their engines for double expansion. 
Washington, 0.—The Washington Electric Light, Heat and 
Power Company will increase the number of their street lights. 
The Pueblo, Colo., Gas and Electric Light Company are 
about to make an addition of 50 arc and 600 incandescent lamps. 
Machias, Me.—An additional or a larger dynamo will be 
added by the local electric light company to its present caLacity. 
Milwaukee, Wis.—The Edison Electrical Illuminating Com- 
pany will commence building their station about the end of June. 
Port Tampa, Fla.—The Plant Investment Company will, it is 
reported, erect an electric light plant and construct water works. 
The Pell City, Ala,, Iron and Land Company will 
erect an electric light plant and construct a system of water works, 








Harrison will soon own the gas and electric light plants in this city. 
The Lowell (Mas+,) Electric | ight Company will erect 
on Rogers street, Lowell, a building 90 x 210 feet, at a cost of $31,000. 
Auburn, N. ¥. -The Auburn Electric Light Company contem- 
plat» putting in a generator for electric railway and furnish to 
current. 


A San Antonio company has petitioned for a franchise to 
erect an electric light plant and construct water works at Yoakum, 
Tex. 

Uniontown, Pa.—The Uniontown Electric Light and Power 
Company are increasing their caf&city, and adding several arc 
lamps. 

Alton, Ill. --The Alton Gas and Electric Light Company expect 
to increase their arc lights about 50 more, and will add a 50 h. p. gas 
engine. 

Cumberland, N C.—the Cumberland mills will put in a plant 
with capacity for 150 incandescent electric lights. Machinery is 
wanted. 

Olean, N. ¥Y.—The Olean Electric Light and Power Company 
will increase their plant immediately, probably doubling their 
capacity. 

Brinkley, Ark.—The citizens of this town have subscribed 
$10,000 toward the establishment of an electric light and water- 
works plant. 

The Moundsville, W. Va., Electrical Company has been 
chartered to supply electric light, heat and power. The capital 
stock is $5,000. 

Mason City, Ia.--The Mason City Gas and Electric Light Com- 
pany contemplate building a new plant. They will at least double 
their capacity. 

Springfield, Mass.—Excavations for a new electric light sta- 
tion two stories high, 75 feet long and 54 feet wide, were com- 
menced last week. 


Alexander City, Ala.—Robinson & Thomas will probably 
purchase an electric plant, with a capacity for 5 are and 400 in- 
candescent lights. 

Hot Springs, Ark.—The Hot Springs Electric Light Com- 
pany will put in from 1,000 to 1,500 incandescent lights the latter 
part of the summer. 

Philipsburgh, Pa.—The Philipsburgh Electric Light, Gas, 
Power and Heat Company intend to add a 750-light alternating in- 
candescent dynamo. 

Calais, Me.—The St. Croix Gas Light Company will add a 65- 
light Brush dynamo and 30 arc lamps, 2,000 c, p.; also a number of 
incandescent lamps. 

Springficld, Mass.—The City Hall is to be lighted by electric- 
ity. The United Electric Company will furnish 450 lights for $1,500 
yearly for five years. 

Bainbridge, Ga.---The contract has been let to the United 
Edison Manufacturing Company, of New York City, for an incan- 
descent electric light plant. 

Mount Holly, N. J.—The Mount Holly Electric Light and 
Power Company expect to enlarge their municipal system soon, 
but have not yet decided on details. 

The Taunton, Mass., Electric Light Company is consid- 
ering the advisability of using the immense water power at East 
Taunton, four miles from its works. 

Merced City, Cal.—The Merced Electric Light Company will 
extend their circuit and will require two miles of No. 8 wire, sixty 
30-foot poles and thirty 30 c. p. street lights. 

Santa Cruz, Cal.—The Swanton & Clark Electric Light and 
Power Company has been incorporated. The capital stock is $50.- 
000, and is divided into 5,000 equal shares. 

San Diego, Tex,—-The Gueydan-Parkman Milling and Ginning 
Company, lately incorporated, operates a grist mill and cotton gin, 
and contemplates putting in an electric light plant. 

Sulphur Springs, Tex.—The city council is reported as ar- 
ranging for the erection of an electric light plant and the construc- 
tion of water-works. The mayor can give inform ation. 

Lebanon, Ky.—The Lebanon Electric Light and Ice Company 
contemplate duplicating their engine plant, namely a 50h. p. en- 
gine and an 80 or 100 h. p. boiler, with counter-shafting, etc. 

The Cohasset, Mass., Electric Company has been organ- 
ized for the purpose of lighting Cohasset, Scituate and Mansfield, 
and has petitioned the -ecretary of State for incorporation. 

Bedford City, Va.—The Jeter Female Institute which is about 
to be built in this place will be lighted by electricity. Address for 
particulars Dr. C. A. Board, President of Board of Trustees. 

The Joplin (Mo.) Electric Light & Power Company 
has been purchased for $100,000 by a syndicate represented by Chas. 
Mott & Co. The syndicate proposes to at once enlarge the plant. 

Barboursville, Ky.—A stock company will, it is rumored, be 
organized to erect an Incandescent electric light plant. The 
Barboursville Land and Improvement Company can give informa- 
tion. 

Iron Mountain, Mich.—The Iron Mountain Electric Light 
Company expect to install a 600-light alternator very soon. They 
will also erect a new building, double their steam power, and ex- 
tend their plant “‘all around.” 

The John fT. Noye Manufacturing Company, Buftalo, 
N. W., have contracted for a complete steam plant of 400 h. p. for 
their eleciric light station. The outfit consists of two Rice auto- 
matic engines of 200 h. p. each, with the accompanying boilers, a 
400 h. p. Wainright heater, shafting, pulleys, etc. 

.The Warrensburg (Mo.) Electric Light Company is 
using the W. K. Furman alternating system. It has a Rice auto- 
matic 160-h. p. engine, two 750-light incandescent alternators and 
a Western Electric 40-light arc. The plant has been put in very 
substantially, and the company reports perfect satisfaction with its 
workiug. 

Vancouver, B. C.—It will not be long before from the cliffs of 
tne island of Vancouver the electric light will shed its brilliant 
glare upon the shimmering surface of the Pacific Ocean. According 
to intelligence received a few days ago, an electric light company 
has been organized for the purpose of lighting the city. The West- 
inghouse alternate current apparatus for central station plants has 
been contracted for. 

The Newark (N. J.) Electric Light and Power Com- 
pany, which has been looking for property on which to enlarge 
its plant, has united with the Superheated Water Company, and 
secured the Poinier property on the Passaic River, between the 
city dock and the Preston Oil Works, The tract cost about $70,000, 
and the buildings, with a capacity for supplying 20,000 incandescent 
lights, will cost $100,000 more. 


Long Distance Lighting.—The Brookline (Mass.) Gas Light 
) Company has placed an order with the Westinghouse Electric Com” 
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The Charleston, W. Va., Gas Light Company expects to | pany, of Pittsburgh, Pa., for a 1,000-light 2,000-volt alternating cur- 


put in a 50-arc-light dynamo next month, and another in December. | 
Richmond, lnd.—It is ramored that J. C. Shaifer and Russell 


rent dynamo. The machine will be of special make to do lighting 
at along distance from the central station. This generator wil] 
furnish power for lights in Brighton, Mass. Converters will be 
used tv reduce the current to 50 volts to the lamp. 


Fall Biver, Mass.—The business men of Flint Village, Fall 
River, are contemplating a demand for electric light. One of the 
many reasons set forth by a merchant is that Flint Village is a 
popular community, and is entitled to many of the advantages 
which the city proper enjoys. There are numerous halls and 
places of public worship that would be immediately fitted with 
incandescent lamps were the system extended to the villag -. 


The Rntland (Vt.) Electric Light Company has been 
awarded the contract for lighting the streets of the city for the re- 
maining months of the fiscal year Somebody, it appears. has been 
surreptitiously opening the doors under the boilers at the central sta- 
tion of the above company,thus causing a fall inthe steam pressure. 
President Francisco has offered a reward of $100 for evidence that 
shall identify and secure the conviction of the person who is inter- 
fering in this manner with the company’s business. 


An Appreciative City.—The electric light is constantly grow- 
ing in popularity in the city of Elmira, N. Y. The Illuminating 
Company of that place, which commenced operations less than a 
year ago, has twice since that time been obliged to increase its 
capacity, owing to the great demand for light. The Westingbouse 
Electric Company, whose alternating current system has been in 
use from the first, received the third contract from the Elmira I)- 
luminating Company a few days ago, and the company has now a 
capacity of 2,250 lights. 

The New Haven, Conn., Electric Company have decided 
to establish another lighting plant in the down-town section of the 
city. No location has yet been decided on but it will probably be 
somewhere on the water front, where coal can be received di- 
rect, without the necessity of carting. Probably the are hght dyna- 
mos will be operated from the new plant and the old plant on 
George street, which the company owns, will be used largely for 
incandescent lighting. The move is prompted by the rapidly in- 
creasing business of the company and also as an economical move, 
as the necessity of carting a large amount of coal will be done 
away with. 





APPLICATIONS OF POWER. 


Wytheville, Va., will probably have an electric street rail- 
way. 

Ottawa, Ont.—A Boston man talks of starting an electric street 
railway. 





Nantucket, Mass.—<An electric road is being agitated, and 
will probably be built. 

Knoxville, Tenn.—The city will probably have an electric 
line on Central avenue. 

Rockville, Conn.—A street railway from here to Ellington, 
Conn., is contemplated. 

Pittsburgh, Pa.—The Citizens’ lraction Company is to build 
an electric road to Sharpsburg. 

Greenwich, N. Y¥.—An electric railway, it is said, will be built 
from Greenwich to Schuylerville. 

Lancaster, Pa.—The Electric Street Railway Company pro- 
pose to extend their line to Strasburg. 

Irondale, Wash.—It is probable that an electric railway will 
be built from this city to Port Haddock. 

Nashville, Tenn.—The Citizens’ Rapid Transit Company in- 
tends building an electric street railway. 

Port Huron, Mich.—The Excelsior Electric Company have 
added a machine and circuits for power only. 

Chittenango, N. ¥Y.—It is probable that an electric railway 
will soon be built. Daniel Gates is interested. 

Brockton, Mass.—The Brockton Street Railway Company 
contemplate building « street railway line here. 

Pottsville, Pa.- The electric motor system is about to be 
adopted by the Schuylkill Street Railway Company. 

Haverhil!, Mass.—The Haverhill & Lawrence Railway Com- 
pany contemplate the construction of a Meigs Railroad. 

Highlands, Colo., a suburb of Denver, has granted a fran 
chise for an electric road to be built on Highland avenue. 

Meridian, Miss.—The City Street Railway Company will 
probably change their present motive power to electricity. 

Lebanon, Pa.—The tracks of the Lebanon Electric Railway 
Company will soon be extended to Meyerstown and Annville. 

Lynchburg, Va.—A company of New York and home capital- 
ists bas been organized to construct an electric street railway. 

Macon, Ga.—A charter has been applied for by R. F. Lawton, 
R. L. Henry and others, for the Home Electric Railway Company. 

Walla Walla, Wash. -The street car company is about to 
adopt electricity asa motive power. J. M. Hill, superintendent. 

Fair Haven, Mass.—The Street Railway Company are con- 
sidering the equipment of their line with the electric motor system. 

Athol], Mass.—A new electric street railway is about to be 
constructed. Plans and specifications are now in course of pre- 
paration. 

The West Arlington ("d.) Improvement Company will 
construct an electric street railway. Geo. A. Webb, is the 
manager 

Ashland, Ky.—The Ashland & Cattesburg Street Railway 
Company will erect a plant to operate its street railway by 
electricity. 

New Bedford, Mass.—The electric motor system may be 
adopted by the Union Horse Railway Company in substitution for 
their present motive power. 

Palmer, Mass —The Moulton Hill and Mason Centre Electri¢ 
Motor Railway Company contemplate the construction of an elec 
tric railway to Moulton Hill. 

Whe Duluth, Minn., Street Railway Company has bee! 
authorized to construct and maintain certain lines of electric street 
railway within the limits of the city. ; 

Shreveport, La.—A five and a half-mile belt road with electri¢ 
cars is being built at a cost of $30,000 The Thomson-Houston Hlec- 
tric Company, of Chicago, have the contract. 

Merrill, Wis.—The Merrill Railway and Lighting Company 
contemplate extending their circuit, enlarging their plant and 
building and operating a street railway. 

Streator, 11.--It is proposed to build an electric railway in this 
place at a cost of $200,000. Walter S. Morton, 82 National German 
Bank Building, St. Paul, Minn., is interested in the scheme. 

The Electric Welding Syndicate, which is showing th¢ 
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Thomson process of electric welding in England, is about to found 
a large company, with a capital of £460,000 to work the system, 


Arlington, Ore.—I: is reported that electric power furnished 
by water power from the falls of John Day River will be used in 
operating a large grist mill that is about to be built in this city. 


Kearney, Neb.—The work of construction on the new electric 
street railroad is advancing rapidly, the motor cars having already 
arrived. The cars are fitted with Sprague motors, and are lighted 
by eleetricity. 


Greenville, S. C.—A movement is on foot looking to the street, 
railway adopting electricity as a motive power in preference to the 
horse locomotion now in vogue. Mr, E. A. Buck, of Chattanooga, 
Tenn., is interested. VNB 


Huntington,’ W. Va.—The Huntington Electric Light & 
Street Railway Company will construct 4 miles of street railroad 
this summer. J. L. Caldwell, secretary, can give information. 
Machinery is wanted. 


The California Electric Transit Company has been in- 
corporated in San Francisco, with a capital stock of 1,000,000 divided 
into 1,000,000 shares. Directors: M. Mvingston, A. Lefont, G. M- 
Ashe, Otto Belau and J. M. Patterson. 


St. John, N. B.—Preliminary surveys are being made, and it is 
the intention of the street railway company to place its cars in 
operation as soon as arra gements can be completed. A. H. Knud- 
son and John F. Zehley, ‘“‘ The Royal,” are interested. 


La Grande, Ore.—The trustees of the town have granted a 
franchise to Mitchell, Tobin & Co. to build an electric street rail- 
road five miles long. Work is to begin within 90 days, and two 
miles of the road will be in operation within 15 months. 


Cable or Electricity ?—In accordance with the terms of the 
charter granted to the Tacoma Railway and Motor Company, of 
Tacoma, Wash., six miles of either cable or electric road must be 
built this year. A trial will be given the latter system beforea 
final decision is made. ° 


Siam.—An electric railway has been incorporated in Siam, and 
will be built at once from Bangkok to Paknam, a distance of thirty 
miles. The road is to cost $400,000, and Siamese capital alone will 
be used. An electric light company has also been organized, and 
the plant ordered from Bangkok. 


Aurora, 111.—Negotiations for the right of way for an electric 
street railway are pending. $300,000 will be expended on its con- 
struction. The Aurora City Railway Company will expend $250,000 
for a plant to operate its road by electricity. It is said that Drexel, 
Morgan & Co. are largely interested financially. 


Birmingham, Ala.—The consolidation of the Ensley Railway 
Company, the Birmingham Union Railway Company, and the Bir- 
mingham & Bessemer Railway Company, is proposed, for the 
purpose of changing the motive power to electricity. ‘Ihe B’rming- 
ham Electric Company will be the title of the consolidated corpora. 
tion. 


The Tesla Motor is now to be introduced in the coal mines of 
the State of New York. The management of the Shawmut coal 
mines has just made a contract with the Westinghouse Electric 
Company for seven of these alternate current motors, and one 30 h. 
p. generator. This apparatus will be used in connection with the 
Hercules mining machines. 


The National Home & North Greenfield Company, 
Milwaukee, Wis., has filed articles of incorporation for a com- 
pany to generate electricity and operate an electric street railway 
from points near the Northwestern and Union depovs to the rail- 
road station at North Greenfield, a distance of about 10 miles. The 
capital stock is placed at $100,000. 


The Rochester (N. WV.) Street Railway Company have 
just closed a contract with the Ball Engine Company, of Erie, 
Penn., for three 300-h. p. triple expansion engines, three 125-h. p. 
standard engines? one 60-h. p. standard engine, making a power 
station of 1,335h. p. in all. The Ball Engine Company are also 
to furnish everything except the boilers, which are to be of 
the Heine type. Thiselecitric power station is expected to be one 
of the most perfect ever built. 


Amherst, N. S.—About a year ago the Amherst Electric Street 
Railway Company was incorporated with a capital stock of $50,000. 
This amount is to be largely increased, and work is to be begun 
immediately in the construction of the road, which, at first, will be | 
about two miles long. The road is to be operated by an overhead | 
wire system. It is intended to begin operations with two motor 
ears, each of which will carry a 30-h. p. motor and will be able 


to draw an extra freight or passenger car. 


Newark’s New Electric Koad.—The Sprague Electric Rail- 
way and Motor Company have secured the contract for equipping 


the Rapid Transit Street Railway Company’s lines in Newark, | 


N. J., which, they say, will be the “show road’ in this country, 
everything being of the very finest material and construction. 
The line is to commence operations July 15. Mr. Geo. W. La Rue, 
of the firm of P. A. Dowd & Co., agents for the Sprague Company, 
was the lucky man in taking this contract. 


Sheep Shearing by Electricity.—In Australia sheep are now 
sheared by electricity. The method of using the shears is very 
simple, the operator merely having to throw a friction wheel into 
adjustment by means of a handle, and then push the comb into the 
wool, pressing it continuously forward and keeping it as close as 
possible to the body of the animal being operated upon, From one 
to one hundred shears can be operated atone time, By this mode 
the shearing is done more mercifully than by hand shears. 


The St. John (N. 8.) Street Railway Company is asking 
the city to allow it to introduce electricity as a motive power. It 
is the intention, if permission is given, to run the cars with the 
Sprague dynamo and the Edison system. The first cost of this 
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have to be provided, as weil as all the necessary machinery and car 
attachments. An overhead conductor will be used, It is estimated 
that a much more efficient service can be given by this system, 
and the saving to the company in running expenses will be about 
30° per cent. ” 





PERSONALS. 


Prof. Alexander Graham Bell, of Washington, was at the 
Parker House, Boston, last week. 


Mr, Wm. 8. Turner, of Woodbridge & Turner, electrical engi 
neers and contractors, 74 Cortlandt street, New York, was in Chica- 
go last week, en route to Rockford, Ill., where he will supervise the 
construction of the electric railway now building in that city. 


Mr. Geo. E. Thaxter died of blood poisoning at his home in 
Dorchester, Mass,, on Monday, May 5. Fora number of years, Mr. 
Thaxter was engaged in the electrical business at 33% Beach street, 
Boston. He was the inventor of the electric door lock and many 
other novel electrical devices. 


Mr. Charles A. Schieren, of Charles A. Schieren & Co., 
45-51 Ferry street, this city, has just returned from an ex- 
tended tour through the Statesin the interest of his house He 
speaks most encouragingly of the growth of the electric light 
business. This week Mr. Schieren will make a trip through New 
York State. 








MISCELLANEOUS NOTES, 


City ot Mexico, Mex.—The governor-inspector of railways. 
Prof. F. P. Vera, recommends the construction of a street railway in 
this city. 

The Perkins Electric Lamp Company will remove its 
main office from Hartford, Conn.. to Manchester. President M. 
S. Chapman and the other officers of the company have been re- 
elected. 


Little Bock, Ark.—The Layman and Rice Railway Motor 
Company has been organized, to manufacture motors and dyna- 
mos. The officers are H. D. Layman, president; L. R. Stark, vice- 
president; C. F. Rice, secretary. 


Prince Bismarck, the German papers say, received so many 
telegrams of congratulation on his birthday, April 1, that the oper- 
ators at Friedrichsruhe could neither “take” nor deliver them; and 
2,000 had to be delivered on April 2. 


The Electric Merchandise Company has been incorpor- 
ated in Chicago to manufacture machinery for use in construction 
of railroads. Capital stock $50,000. Address care of Sprague 
Electric Equipment Company, Chicago, Ill. 


The Pheenixy Jron Works Company, of Meadville, Pa., 
report through their New York office, 16 Dey street, a large number 
of orders for their engines and boilers. They propose to make ex- 
tensive additions to keep up with the large and growing increase in 
their business. 


A Handsome Present.—The Brush Electric Company, of 
Detroit, Mich., recently presented to the Detroit Agricultural 
College a Brush are machine and fixtures capable of running two 
arc lamps, a plater, an Ayrton & Perry moter,a Brush alternating 
current converter and a 30-cell Brush storage battery. 


The Findlay (Ohio) Carbon Works Company are about 
to erect a two-story iron building 75 x 200 feet. They will also build 
10 kilns, to be used for the manufacture of carbon batteries, elec 
trical appliances, porcelain cut-outs and incandescent lamps. P. C 
Burns, 210 North Third street, St. Louis, Mo., is manager. 


fire last Saturday night. It was stored in the building of the 
military post at Willett’s Point, L.I., which was burned. There 
are very few of these instruments in use. The only ones ever made 
were manufactured for this country, Germany and England. 


The Massachusetts Committee reports a bill to provide 
that electric ight and power companys may mortgage their rights 
and franchises in order to secure payments of their bonds. A vote 
of a majority in interest is necessary. Interest is not to exceed six 
per cent., and no bonds shall be issued to exceed the capital stock 
actually paid in. 


The Thermal Electric Company, Kittery, Me., has been | 


incorporated, with a capital stock of $125,000. It will mafiufacture 

various electrical devices, especially thermal devices and thermal 

cut-outs. Incorporators, Lorenzo B. Favor, Edward O. Gaffney and 
| John Renby, Jr., all of Gloscester, Mass. Address care E. C. 
Spinney, Kittery, Me. 

The Carr Metal Company has been incorporated at Fall 
| River, Mass., with a capital stock of $50,000, to manufacture metals 
for all electrical and mechanical purposes. Incorporators, Robert 
L. Carr, M. C. Yarwood and Henry N. Carragher. Communications 
may be addressed care of Geo. B. Durfee, Section F, Granite 
Block, Fall River, Mass. 


Objected to the Poles.— While erecting some of the poles for 
| the Camden, N. J., Electric Railway, the workmen met with some 
positive opposition from a woman in front of whose dwelling on 
Market street they were placing two poles. Her interference prov- 
| ing insufficient to stop the work, her husband and a friend cut 
| down the poles with an axe. They say they would not object if the 
poles were of iron and presented a good appearance. 


The Canadian Interior Condult Co., Limited, is seeking 
incorporation for the purpose of manufacturing conduits and tubes 
for containing electric light, telegraph and telephone wires. The 

, chief place of business will be Toronto, Out., and the capital stock 
$150,000. The names of the applicants are H. P. Dwight, of Toron- 





change will be between $50,000 and $75,000, as an engine house will 


to; Thomas Leggat and Charles G. Clouston, of Montreal; John H. 
McClement and Edward H. Johnson, of New York. 


The revised Canadian tariffupoen clectrical apparatus 
is as follows: Telephone and telegraph instruments, telegraph, 
telephone, and electric light cables, clectric and galvanic batteries, 
electric motors and apparatus for electric lights, including incan- 
descent light globes and insulators of all kinds, N. E.S., 25 per 
cent. ad valorem; lamp, gas light and electric light shades, lamps 
and lamp chimneys, sidelights and headlights, globes for lanterns, 
lamps, electric lights and gas lights, N E. S., 30 per cent. ad 
valorem; electric are light carbons or carbon points, $2.50 per 1,000. 

A Commutation.—The man who is shocked to death by elec- 
tricity should be buried in a volt.—[Texas Siftings. Yes; it would 
be an appropriate place for his last ohm.—|Toledo Blade. Since he 





The Sims-Edison Electrical Torpedo was destroyed by | 


is sure to dynamo.—{New York World. Wire you so certain? he 
might offer you resistance.—[Zlectro Mechanic. We intended to 
remark upon the shocking character of the .bove, but they came 
insulate that we are afraid they would hardly pass current.— 
[Builder and Wood Worker. What bad attempts to telegraphic 
story .—[ Builders’ Exchange. Watts the matter with the attempts? 
Coulomb off if you don’t appreciate di-electric stories,—-[Cincinnati 
Artisan. 


A Novel Experiment.—A most unique and novel experiment 
was that of boiling eggs and cooking beefsteak by electricity, suc- 
cessfully performed recently in the office of the Electrical Supply 
and Contracting Company, in the Masonic Temple, on Third street, 
Cincinnati, O. Luke Lilly the City Assistant Electrician was 
chief cook, and Chas. Marshall, the fire underwriters’ agent, had 
the honor of eating the first egg boiled. It required six ampéres 
and 96 volts to produce sufficient heat. The apparatus used in these 
experiments was a resistance formed from platinum wires insu- 
lated from each other, and so arranged that the heat was concen- 
trated at one point and kept from radiating by an iron box or oven 
lined with mica and asbestos. 
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cabinet apparatus is set up and works beautifully. 
BURLINGTON, Vt,, Dec. 3, 1889. Dr. L. M. BINGHAM. 


Serap platinum remaining after the breakage of incandescent 
lamps and some electrical instruments, need not be thrown away, 
as Jas. Shawel & Co., 29 John street, New York city, refiners and 
smelters ‘of platinum, make a specialty of purchasing all such 
scraps. 


Messrs. Chadbourne, Hazelton & Company, formerly 
General Agents of the Sprague Company, of New York, for Penn- 
sylvania, Maryland, Delaware and Southern New Jersey, have sev- 
ered their connection with that company, and have made arrange- 
ments with the Wenstrom Consolidated Dynamo and Motor Com- 
pany, of Baltimore city, as sole selling agents for the United 
States. 


Mr. Waldo P. Adams, of Chicago, late with the Interna- 
tional Thomson-Houston Electric Company, has formed a partner- 
ship with Mr. J. E. Wilson to represent J. A. Grant & Co., of Bos- 
ton, in the West. They will handle the McIntosh & Seymour 
compound engines, and will contract for the entire installation of 
steam and electric light plants. With the extensive experience of 
both these gentlemen in the electrical field, and the high reputation 
of the engine, success ought to crown their efforts. 


Warning to Investors.-—Suit against the United States 
Aluminum Metal Company, of New York, operating the so-called 
Herault process of electric smelting, has been begun by the Cowles 
Electric Smelting & Aluminum Company, of Cleveland, O. The 
alleged process of Herault is a gross infringement of the Cowles 
patents, and investors are hereby warned that we shall maintain 
these claims to the full extent of the law. 

EUGENE H. Cow Les, President. 

The Cincinnati Corrugating Company, factory at Piqua. 
O.,manufacture corrugated iron for various uses in building, Roofs, 
sides, ceiling, shutters and lath, all of corrugated iron, are supplied 
by this company. They claim many advantages over other roofing 
material for their special goods—durability, cheapness of applica- 
tion resulting from the ease and quickness with which it is applied, 
and cleanliness of cistern water shed, as well as immunity from 
damages caused by lightning. as the iron spreads the electric 
charge, which is harmful only when concentrated. They solicit 
trial of their wares and guarantee satisfaction in every particular. 


Gethins Battery.—The Gethins Electrical Manufacturing 
Company, 620 Atlantic Avenue, Boston, is making a very fine re- 
putation with its efficient gravity battery, and a big business is 
being built upin arapid manner. The battery is being very gen- 
erally adopted for fire and police alarm signa! systems throughout- 
the country. A strong endorsement has recently been given to this 
efticient specialty by the Boston city electrican, whose letter we 
herewith publish. This is only one of many complimentary letters 
which have been written concerning this battery. 


an ge . 





To the Honorable the Board of Police Commissioners: 
GENTLEMEN: I herewith report that the Gethins Gravity Bafter- 
ies placed in Station 10 January 17, 1889, were recharged with new 
elements of the same kind April 4, 1890, having shown a constant 
service of 14 months, 18 days, As the service of a battery is in pro. 
portion to the work done, I would rtate that during that time there 
were received 2,357 wagon signals, 12,237 telephone signals, and 198,- 
486 ‘‘on duty” signals. As each signal will average 10 breaks of the 
current, this would indicate an armature mevement of 2,131,160 
| times. Respectfully submitted. 
(Signed) HENRY A. CHASE, Electrician. 
POLICE DEPARTMENT OF THE CITY OF Boston, 
SIGNAL SERVICE OFFICF, 
PEMBERTON SQUARE, April 17, 1890. 
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427,032. Regulator or Bheostat; Foree Bain, of Chicago, 
Iil., Assignor of one-half to Charles B. Askew, of same place. 
Application filed Jan. 21, 1890, A regulator or rheostat, consist- 
ing of an electric conductor offering a high resistance to the pass- 
age of the electric current immersed ina heat conducting liquid 
w hich is practically a non-electric conductor. 


427,039. Method of Introducing Compositions into 
Electric Conducturs; David Rrooks, Jr., of. Philadelphia, 
Pa. Apphcation filed March 1, 1889. The method of preparing 
a conduit for electric wires, consisting, first, in thoroughly drying 
the interior of the tube by passing thrvugh the same dry waste 
and hot air, then drawing into the conduit and along the interior 
of the same a sutlicient quantity of soapstone and rosin oil or 
their equivalent by means of a rope with carriers to fill the con- 
duit, and, lastly, withdrawing the rope and carriers, 


| 427,042. Electrical Train Signal; George D. Burton, of 

New Ipswich, N. H. Application filed Novy. 23, 1887. In an elec- 
trical train signal, a circuit closer consisting of a pivoted con- 
ducting lever having its pivot located between two substantially 
parallel elastic plates constituting parts of two branches of an 
electric circuit, two metallic pins electrically connnected with 
the lever and projecting laterally on diametrically eppense sides 
of the pivot and each in proximity to its respective elastic plate, 
and its signal cord for actuating the lever, whereby the pins and 
lever will establish an electrical bridge between the two branches 
of the circuit when the cord is pulled. 


| 427,062, Ceiling Fuse Blocks; Erick E. Erickson, of Bos- 
ton, Mass. Applicetion filed Feb. 26, 1890. In a cut out of the 
kind descri , a block having line wire connections, the mova- 
ble members of which are moved radially, combined with a re- 
movaodle block, having contact plates, for completing electrical 
connection and for moving the line wire contact plates when the 
block is turned, 





427,070. Electrical Dental Plugger3 William E. Gibbs, of’ 
New York, N. Y. Application filed Jan. 14, 1889. The invention 
consists in an outer case of metal, within which at one end isa 
tubular piece of softiron having screwed or otherwis~ attached 
to one end a hollow cynical s ction, also of soft iron. These parta 
wben conjoined form a hollow cylinder of uniform interior 
Glometes, except when the diameter of the bore is enlarged at 
one point, 


427,087. Multiple Switch Board for Telephone Ex- 
quaneees Milo G. Kellogg, of Chicago, Ill. Application filed 
June 28, 1888. In a telephone exchange system, the combination 
of telephone lines divided into two classes, multiple switch boards 
for said lines divided into two sections, switches for the lines, a 
switch for each line of one class on each board of one section and 
on a board of the other section, and a switch for each line of the 
other class on each board of said other section und on a board of 
the first mentioned section, and pairs of ewheh peas with cords. 
whereby an operator at any board may by ingerting the two plu 
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of a pair into the two switches of the lines connect together any 
two lines which have their switches at her board. 


¥ 427.120. Test Circuit for Multiple Switch Boards; 
2) 427,121. Multiple Switch Board saeee Appar- 


atus; 3) 427,122. Miagmeto Electric Machine; (4) 
427,123. Electric Loop Switch; Charles E. Scribner, of | 
LiL, Assignor to the Western Electric Com 


, Lil. ny, of same 
place. Applications filed (1) (2) and (3) Dec. 28, 1 (4) Dee. 6, 
. (and (2) A telephone line, in combination with switches 
istributed on different boards, a buzzer included in the circuit 
back of all the ane, the circuit after passing through the 
buzzer oon connected with the insulated frames or test pieces 
of each of the switches, aud a telephone and battery included in 
anormally open ground circuit, and switching devices whereby 
on closing the circuit of the telephone and battery to the frame 
of a switch of the line it may be determined whether the line is 
-— at any one of its switches. (3) The armature of a magneto 
electric machine and its coil, one end of which is con- 
nected permanently with the frame and the other connect- 
ed with the commutator, in combination with the brushes rest- 
ing upon the commutator, part of the commutator being about 
one-half cut away, and a circuit-breaking device in the circuit of 
one of the brushes, whereby current in reversals or intermittent | 
current of one polarity mgy be sent to line, according to the posi- 
tion of the circuit breaking device. (4) A ioop key consisisting in 
the combination, with an insulated contact spring which nor- 
mally rests on its contact point, of a circuit eres pin adapted 
to move longitudinally ina socket, an insulated metallic piece 
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and in which it is centered. The clamping device consists of a | 427,445. Electrical Conduit; George Sprague, of Albion, N. 


racket or frame ha an upright fix w, between which 

4nd an —— jaw the rod is clamped. e frame rests in the 

, but an in tail! piece or pendant which extends 

ownward through opening in the a and with 

— —_ ing device which locks the me when it has once 
n cen : . 


427,204. Telephone 3 John Ch. Henry Stut, of San Francisco 


Cal. Application filed Nov. 5, 1887, Renewed — 27,1889. In a tele- 
phone, a cl ease having a diaphragm mouthpiece set in 
one side or connected therewith, and the contact points and oper- 
ative mechanism contained within the case, in combination with 
the air or oxygen gas under peserars contiined within said case 


and acting upon one side of the diaphragm. 
427,208. Apparatus for Testing Electric Lines; Benja- 
min E. Waters, of Brockton, Mass., Assignor of two-thirds to 


Walter F. Jones, of same place, and Moses E. Hatch, of New 
Bedford, Mass. Application filed Jan. 6, 1890. ‘The combination 
of a circuit or main line of electric communication with a 
normally closed switch included in the circuit at an intermediate 
point a switch operating motor whereby the switch is opened, 
and an electro magnet controlling the motor and circuit therefor 
extending to a test station for tne main line circuit. 


427,221. Electric Conductor Support and Protector 


Eben Moody Boynton,-of West Newbury, Mass. Application fil 
Feb. 26, 1890. The combination with an overheat electric con- 
ductor, of a support and protector, consisting ef a rail having a 
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No, 427,039.—MeEtTHop oF INTRODUCING COMPOSITIONS INTO ELECTRIC CONDUCTORS. 


upon the circuit charging pin, and a contact piece or plate 
against which the said insulated metallic piece comes in contact 
at the same time it lifts the spring, whereby on inserting the pin 
the said insul .ted piece is forced against the spring to lift it from 
its said normal contact, ey closing the circuit of the spring 
through the medium of the insulated piece, to the contact plate. 


427,138. Electric Connector for Brake Hose; William 
F. Wamsley and Thomas McIntosh, of Walla Walla, Washing- 
ton. Aaemoatenn filed July 12,1889. In air brake hose couplers, 
the combination, with the conducting wires, of pairs of elastic or 
spring contact loops for maintaining a normally open electric cir- 
cuit between sections of brake tubes. 


427,151. Method of and Apparatus for Making 
Rolled Forgings by Electricity; George D. Burton, of 
Boston, Mass. Application filed Dec. 21, 1889. The method of 
making metallic forgings which consists in passing a bar or rod 
of the material to be forged by successive steps between forging 
dies, subjecting the bar to the softening action ofa current of 
electricity at such times as itis free from the dies, and with- 
holding the current when the rod is in contact with the dies. 


427,154. Divided Multiple Switch Board; John J. 
Carty, of New York, N. Y., Assignor to the Western Electric 
Company, of Chicago, Ill. Application filed Oct. 26, 1889. A 
telephone line inclu ing one coil of a converter at the central 
oftice, in combination with a generator at the subscriber’s station 
- of the line, a branch from said coil of the converter through an 
annunciator of one division of a telephone exchange, the other 
coil of the converter being included in a circuit extending through 
an annunciator of another division of the exchange, and switch- 
ing device at the subscriber’s station, whereby the subscriber at 
will may connect the generator into a grounded circuit or loop 
the same into the metallic circuit to operate one or the other of 
the annunciators. 


(1) 427.155. Multiple Switch Board Apparatus; 
(2) 427,156. Telephone Exchange Apparatus; John J. 
Carty, of New York, N. Y., Assignor to the Western 


| 
| 


No. 427,151.—APPARATUS FOR MAKING ROLLED FORGINGs | 
BY ELECTRICITY. 


Electric Company, of Chicago, Il. filed Octo 
ber 26, 1889. (1) The invention consists in connecting 
the telephone lines in pairs with the different switches 
on the switch board, a single series of spring jack switches serv- 
ing for two lines, one line being connected with the spring of each 
of its series on the different switch boards and the other line of 
the pair being connected with the frames of the switches of the 
same series. (2) A metallic circuit connecting a subscribers sta- 
tion with the central office, a grounding key at the subscriber's 
station, and a branch from the metallic circuit at the central of- 
fice to ground, the branch including the coils of a relay and a source 
of electricity, in combination witha moving arm, whereby the 
arm is arrested when the relay is operated. 


(Wy 427,163. (2) 427.164. Begulator for Dynamos; 

Jiliam H. Elkins, of Cambridge, Mass., Assigner to Alfred D. 
Tingley, of Boston, Mass.,and Henry E. Irvine, of New York, 
N.Y. Applications filed (2) April 1, 1889, and (1) Mar. 23, 1889. 
In a dynamo or motor, a be ve regulating circuit, a negative 
regulating circuit, an additional positive brush and an additional 
brush, the conductor from the brushes uniting so that an adjust- 
able resistance is in each regulating circuit. 


427,194. Calling Apparatus for Metallic Circuit Tele 
hone Exchange Systems; Charles E. Scribner, of Chicago, 
ll., Assignor to the Western Electric Company, of same place. 

Application filed Oct. 14, 1889 The combination, with two metallic | 
circuit telephone lines and oop -prags and cords uniting the lines | 
in metallic circuit at the central office, of a pair of ealllen keys, 

included in the circuit of the cords,and a generator with which 

the two springs of each of the keys are adapted to be connected 

each of the keys, when depressed, serving © loop the generator 

into one line, either key onthus bein e 

single contact, jnchading in one side of the circuit of the other line 
to open the said other line at the single contact. 

427,195. Are Lamp Attachment; Albert P. Seymour, of 
Syracuse, N. Y. App ication filed February ll, 1890. The car- 
bon holder consists of a pan or receptacle for catching the carbon 
dust and other waste from the arc. fais pen has Fr elongated 
opening in its center, through which the ping devices pass, 
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427,237. 


427,294. 


427,296. 


4 


427,341. 


427,357. 


427,405. 


427.429. 


longitudinal groove cut through its inferior face, in which groove 
the con .uctor is held by lateral pressure. 


27,235. Commutator for Electric Motors; Arnold A. In- 
raham, of New York, N. Y. a filed August 16, 1889. 
he combination with the commutator plates and contact blocks, 

of hinged metallic arms, to which .the commutator blocks are at- 

tached, a extending from the metallic arms and 
contractile spring between the outer ends of such insulating arms. 


Automatic Electric Switch; Mary A. Kissell, of 
Chicago, Il., Executrix of Abrabam 8S. Kissell, deceased. Appli- 
cation filed Sept. 2, 1889. An intermitting acting motor compris- 
ing in combination magnets joined in separate electrical circuits, 
each including a source of electricity and an automatic circuit 
closing device, armatures for the magnets connected to each 
other, and one of them having connections whereby its move- 
ments may be utilized for useful work, and a cut out comprisin 
contacts forming terminals of said circuits, and an arm ada 

to be moved from one terminal to the other by the armature 
movement, whereby one circuit is broken at the close of said 
movement and a break in the other circuit is closed. 


427,259. Electrical Collecting Device ; orm Forbes, of 
Westminster, County of Middlesex, England. Application filed 
Nov. 29, 1889. Patented in England, Jan. 29, 1 A contact 
maker or brush for as electrical connection with a 
speenty moving contact surface of metal, consisting of a carbon 
plate. 

427,269. Transmitter for Mechanical Telephones ; 


Jerome Prince, of Milford, Mass. Assignor by direct and mesne 
assignments to the Glass Transmitter Telephone Company, of 
Maine. Application filed Aug. 28, 1889. Ina transmitter for me- 
chanical telephones, a back plate, a glass case or body secured 
thereto, and a crepprage secured to a metallic cylinder within 
the body, the cylinder being held in engagement with glass lugs 
on the back plate by the tension of the conducting wire. 


Dynamo Electric Machine; De Witt B. Brace, of 
Lincoln, Neb. Application filed March 3, 1890. The combination, 
in a dynamo electric machine, of a moving ozlindrical magnetiz- 
able mass having polar projections between fixed field magnets 
having two or more opposing pairs of fixed polar projections 
wound, one or more, with armature coils, rotating about an axis 
and in a plane parellel to the magnetic lines of force between 
opposing poles and successively closing the magnetic circuit 
through succes ive projections. 


Insulator; Joseph F. Buzby, of Royer’s Ford, Pa 
Application filed Dec. 31, 1889. The invention consists of a stand 
having an upwardly extending tapering projection adapted to 
enter a tapering hole in an insulating block which is held to the 
stand by a spring catch. 


27.333. Protiess Willard F. Lewis, of Swampscott, Mass.. 
Assignor of one-third to Frank F. Stanley, same place. Filed 
March 7, 1890. The combination, with an electric railway car, of 
a Seater vee pivoted thereto and provided with a trolley wheel 
or contact maker, and an independent arm connected to the 
trolley pole and provided with a trolley wheel or contact maker. 


Electric Locking Attachment; Hermann J. 
Meyers, of Brooklyn, N. Y. Applicat on filed Jan. 27, 1890. The 
combination, with a door and its casement, of a locking bar pivot- 
ed on the casement, a latch bolt sliding in a casing supported on 
the door and adapted to engage sock ing notches on the lockin; 
bar, an electro-magnet connected with the sliding latch bolt an 
wires leading from the magnet to an electric generator, which. 
when in closed circuit, will attract the armature of the magnet 
and move the slide bolt to interlock it with the locking bar. 


Railway Signaling A poretus) Henry D. Win- 
ton, of Weseney ills, Mass., Assignor, by Direct and Mesne 
Assignments, to the Hall Si nai Co., of Portland, Maine. Appli- 
cation filed June 11, 1889 e inventlon consists of an improved 
organization of circuits and apparatus whereby the same result 
may be obtained in a more reliable and efficient manner, each sig- 
nal section being independent of each other and in no maaner de- 
ponegat upon the proper working of the preceding or succeeding 
signal. 


Iron Core for Dynamo Electric Machines; 
Marcel Deprez, of Paris, France. Application filed December 7, 
1885. Patented in France November 4, 1885. In an armature fora 
dynamo electric machine, a magnetic ring core composed of seg- 
mental laminee of iron, each lamina shaped as an open frame. 


Electric Signaling System and Apparatus 
for Bailroads; Charles Herschel Koyl and Jacob William 
Lattig, of Easton, Pa. Application filed Feb. 1, 1890. In an elec 
tric signaling system for railroads, the combination of a gen- 
erater or source of electrical supply, a constantly closed circuit 
supplied therefrom, and a p‘urality of track sections or blocks 
insula ed from each other, but included in and forming part of 
the circuit and connected up therein in the manner descri » 80 
that both the two rails of each section shall be in series with 
each ener. and the several sections shall also be in series with 
one another. 


pressed acting uvon 4 | 427.430. Electric Signaling System and Apparatus for 


Halilroads; Charles Herschel Koy] and Jacob liam Lattig, 

of Easton, Pa. Application filed feb. 3, 1890. The invention con- 

sists of a plurality of track sections insulated from each other, 

each section having a circuit which passes throug the whole 

length of either before reaching the other. ay magnets 

gre interposed between the sections controlling circuits for 
evices, 


427,459. Device for Unloading, 


427,489. 


427 


427.514. 


427,515. 
M 


(1) 427,521. 


136,369. 


136,634. 


patents mentioned in this record—or 
8 1866—can 
eddress The V.J, Johnston Oo, Lid., 


Y.° Application filed Dec. 3, 1889. A me c pipe section filled 
with a non-conduct substance and having a lateral branch 
also filled with said substance, this non-conducting material hav- 
ing formed in it one or more longitudinal perme cells or 
passages and the material in the lateral branch being provided 
with an inwardly tapering passage which communicates with one 
of the main cells or passa ges. 


and 
Reloading Electric Car Batteries 3; Jacob C. Chamberlain, 
of New York, N. Y. Dee eng filed July 10,1889. In a de. 
vice for unloading, rec ing and reloading electric car bat- 
teries, the combination with a source of electricity and electric 
circuit, of a rack paving several horizontal and superimposed 
charging benches and’a distributing hoist or carrier. 


Rechargin 


427,468. Electro Galvanic Belt 3 Alonzo Dow, of Wooster, 


Ohio, Assignor of one-half to Rolan N. Warren, of same place. 
Application filed Sept. 28, 1889. In a galvanic belt an electrode 
consisting of the ones. and zinc elements, an absorbent pad in- 
terp osed between the elements, and a protection plate, applied 





No. 427,259.—ELECTRICAL COLLECTING DEVICE. 


laterally sgpinet the exposed face of the zinc element, the whole 
being suitably secured together by transverse fastenings. 


Alternating Current Electric Meter; George 
Westinghouse, Jr., of Pittsburgh, Pa. Application filed March 4, 
1890. A meter tor alternating currents, consisting of a motor hav- 
ing field magnet coils connected in series with the work circuit, 
armature coils connected across the work circuit, a counting. 
registering, or indicating device operated by the movements of 
the armature and a retarding device applied to the armature. 


of 83 Electroplating Bath for Saeeys William B. 
Ho lingshead, of Bronxville, N. Y., assignor to James G. Batter- 
son, of Hartford, Conn. Application filed Sept. 23, 1889. An elec- 
troplating bath consisting of a solution in water of about 150 
parts, 32 ts, by vee t, of potassium tartrate, 16 parts, by 
weight, of copper cyanide. 


Key Socket or Switch for Incandescent Elec- 
trie mel Arnold B. Holmes, of Boston, Mass., and George 
F. Gale, of Winthrop, Mass. Application fiied Oct. 24, 1889. The 
invention relates especially to key sockets for breaking and clos- 
ing the electric circuit in incandescent lamps; and it consists in 
certain novel features, the object being to provide a simpler, 
cheaper and more effective device of this character than is now 
in ordinary use. 


Electrical Transmission of Power; Rudolph 
Hunter, of Philadelphia, Pa., Assignor to the Thomson- 
Houston Electric Company, of Connecticut. Application filed 
Feb. 17, 1890. The combination, in an apparatus for the electrical 
transmission of energy, of a generator of currents of alternately 
increasing and decreasing potential line circuits conveying the 
currents to a distance, a secondary induction coil or transformer 
having its fine wire coil in circuit with the line and its coarse wire 
coil in a local distributing circuit, a movable soft-iron coil for the 
induction coil or transformer, means to insert or remove the core 
with respect to the coil consisting of an electro-motor, and a cir- 
cuit for coupling the motor in the local or distributing circuit. 


(2) 427,522. (3) 427,523. Electric Switch; 
Ocron S. Platt, of Bridgeport, Conn. Applications filed (1) Oct. 
8, 1889. (2) and (3) Oct. 31, 1889. In an electric double pole switch, 
the combination, with the base and the two pairs of insulated 
terminals, of a housing open at its ends and sides and mounted on 
the base between the terminals, a contact bar arranged within 
the housing and having side and end bearings against it, a V- 
shaped recess in the top surface of the bar, contact plaies mounted 
upon the ends of the bar ‘and adapted to join the terminals the 
rotary spindle, the spring the operating handle, and the cam 
adapted to the recess and loosely secured to the spindle. 


427,530. Electric Current Re ulator; Ernest P. Warner, 


of Chicago, lll. Application filed Feb. 3, 1890. The combination, 
with a driven sha goovess with a propeller screw mounted 
thereon and enclosed in a vesse] containing liquid, of a rotating 
device in frictional engagement with the shaft, the shaft having 
a longitudinal movement in its bearings, the longitudinal thrust 
thereof, and consequently the friction engagement with the fric- 





No. 427,489.—ALTERNATING CURRENT ELECTRIC METER. 


tional rotating device being determined by the rate of revolution 
of the propeller screw in the liquid. 








‘PATENTS EXPIRED MARCH 4, 1890. 





Improvement in Printing Telegraph; Merritt 
Gally, of Rochester, N. Y. The combination, witha telegraphic 
instrument, of a revolving pendulum and ils motor so that the 
pendulum acts as a unison device. 


136,100. Improvement in Duplex Telegraph; John C 


Wilson, of Buffalo, N. Y. Theinvention consist of an arrange- 
ment of circuits and resistances ina duplex telegraph, so that 
Soe aiepass are given by cutting the resistance in and out of the 
main line. 


136,465. Electro Magnetic Annunciator; George W. 


Shawk and Albert Storer, of Cleveland, O. The polariz mag- 
nets are arranged with the electro magnets or their equivalents 
for indicating numbers. 


136,518. Improvement in Electro Magnetic Annune 


¢lators; William Humans, of Cambridge, Mass. An electric an- 
nunciator, in which, with a single armature and a single straight 
coil or spool, drops for two adjacent rooms of the building are op- 
erated, thus making for any number of rooms but half the num- 
ber of straight coils and armatures. 


Improvement in Nickel Plating; Isaac Adams, 
Jr., of Boston, Mass. The electro deposition of nickel, or the 
electro-plating with nickel, by means of a solution of either of the 
soluble salts of nickel, such solution being prepared and being 
used, substantially, free from the presence of potash, soda, lime, 
alumin and nitric acid or either of them, and free from acid 
and alkaline reaction or from either. 


. Copies of the specifications and drawings complete of any of the 
fy Fs ents issued 
ive e n 
Times Building 





be had for 25 cents, 


umber, and 
, N.Y. 
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READY FOR BUSINESS. 


THE BAXTER ELECTRIG MOTOR COMPANY, 


ELECTRIC MOTORS FOR ARC ‘AND INCANDESCENT CIRCUITS, 











t 





The only perfectly soverned 
The supremacy of “ THE 
Motor in the market to-day. 
BAXTER MOTOR” over all 
All sizes, from ({-16 horse 


others has been thoroughly es- 
power to 5O horse power. 


tablished, and we are now pre- 
We shall be pleased to quote 


pared to fill orders promptly. 
prices and give any desired in- 


Every Motor is guaranteed. 
formation. 





avpress: = HE BAXTER ELECTRIC MOTOR COMPANY, 


" Oftice and Works: Biddle, Ghester and Ghase Sts. and Collington_ Ave., Baltimore, Md. 


WHICH BELT DO YOU WANT 





The Smooth, Steady , The Waving, Noisy, 
and Noiseless Running, | , Flapping Motion P 











ULL 
The New Way—Patent Perforated Belt. The Old Way—Not Perforated. 


-OUR PERFORATED ELECTRIC BELTS possess great advantages over ALL OTHER BELTS used on 
Dynamos. They run LOOSER, WITHOUT SLIPPING, with LESS STRAIN on 
DYNAMO BEARINGS, and the consequent use of LESS OIL. 


For futher Particulars and Testimonials, inquire of 


CHAS. A. SCHTHEREN & CO. 


NEW YORK: CHICAGO: PHILADELPHIA: BOSTON: 
47 FERRY STREET. 46 SOUTH CANAL STREET. 226 NORTH THIRD STREET. 119 HIGH STREET, 
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DURABLE. EFFICIENT. ECONOMICAL. CONVENIENT. 


For STATIONARY or RAILWAY WORK, for MINING or 
ENGINEERING: OPERATIONS, the 


SPRAGUE ELECTRIC MOTORS 





























Sprague Stationary Motors are in use in more than one hundred 
and fifty different classes of industries. 


Address all Correspondence to the 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


16 and !8 Broad Street, New York. 


The Weston Standard Voltmeters and Ammeters. 


These Instruments are the most accurate, reliable and sensitive portable instruments ever offered. A 
large variety of ranges to meet the requirements of all kinds of work. 












SEND FOR ILLUSTRATED CATALOGUE. 


i} Address WESTON ELECTRICAL INSTRUMENT CO., 


Office and Factory, 114 William Street, aware N. LS ae ai 





es 


PROTECTION 


AGAINST CLAIMS FOR 
a 
ACCIDENTS an, 
TO i = 


Their own or other Contractors’ Workmen 
and the outside Public. 






=f 
Li Titi 


PITTSBURGH . 
New YORK. 





CHIEF OFFICES FOR UNITED STATES. 
No. 71 KILBY STREET, BOSTON. 


Enpicotr & MACOMBER, Managers. 


New ORLEANS. 
22, 24, 26, 28, 30, 32, 34 and 368. CANAL ST. 


EMPLOYERS’ LABILITY ASSURANCE CORP. Li.) of LONDON, ENG| NEW YORK, 34 DY STRERT. 


ENDICOTT & MACOMBER, Boston, Mass., Gen’! Sannes rs U.S. Branch. We gladly testify to the superiority of the Munson Eagle and Dynamo-Electric Light 

Sam’ / Appietne, 28 Central St., ae re. Agt. for Mass., N. H., Vt. and R. I.; Kirby &| Belt. The stretch, otherwise than the elasticity, is removed; no rivets, and perfect evenness in 
Dwight, 51 Cedar St., New York, Ge n. N.Y: Tattnall Paulding, 416 and 420 Walnut heft, the result noiseless, with a verfect motion, which 1s absolutely essential for a steady light. We 
St., Philadelphia, Pa., Gen. Agts. ie oe Bos. ‘A. Gilbe rt, 226 and 228 La Salle St., | use no other make. The character of the house is unquestioned. 


an tee ee CHICAGO EDISON ELECTRIC DAVENPORT CENTRAL RAIL- 
PATSTE pape oo 
F. A. Sargent, Supt. Davenport, Towa. 
ORCELAIN ane Te BLE LAFA SEUSS BEPOTBIC RAIL- 
p E N DANT f T-0 UT RO g [ TTE 8. A. Barton, General Manager. Lieyitee, Tad 
° LEONARD & IZARD, a ae 


Electrical Engineers and Contractors. SPRINGFIELD ELECTRIC R’Y 





DOUBLE-POLED. BRUSH ELECTRIC LIGHT CO., AND MOTOR CO., 
CAP EASILY DETACHED. Alex. Kempt, Special Agent. : Springfield, I). 
EXCELSIOR ELECTRIC LIGHT! gpRAGUE ELECTRIC R’Y AND 
ARTISTICALLY DESIGNED. CcO., T CO., 
cee F. W. Horne, Geveral Manager. Chicago, Ill. 
SPERRY ELECTRIC LIGHT CO., 
A contact of 10 ampéres is guaranteed between Chicago. EDISON LIGHT CO., 
: ciel we cap, contact arms and binding strips on base block. NATIONAL ELECTRIC CON- Wm. Oswald, Agent, New Orleans, La. 
‘e ncnenipailaiaai STRUCTION CO. 
2 La Salle Street, Chicago. W. B. PEARSON, 
H. T. PAISTE, MTHER ELE (1R1C LIGHT CO., | cxasteam Planta, Room 436, Rookery Chinese, 





J. H. Reed, General Manager. 


PATENTED, Twelfth & Market Sts., Philadelphia, Pa.| FT. WAYNE JENNEY ELECTRIC! with an order trom Daniel Shaw Lumber Co 
LIGHT CO., Eau Claire, Wis., dated June 16, 1888 they say: 
Kept in Stock and for Sale by all prominent Supply Houses. W J. Buckley, Manager, The dynamo belt sent us isa “ Jim Dandy,” 


Te 





